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I,  Xktign.— The  design  of  thU  work  ia  to  afford  fiuch  information  to 
tbe  Bludent,  acconntant  and  btiaincaa  man,  a&  will  give  a  cluar  undor- 
■taodiiig  of  tlie  science  of  numbers  and  of  the  art  of  commercial  and 
ba«nea  compulalions.  It  comprises  the  pliilosophy  of  numbers  and 
their  relatiocB,  and  iLe  complete  anuljais  of  operations  needed  for 
■dnnced  classes  of  studenls,  as  well  as  concise  rules  and  fomiulas,  and 
extensivu  informalion  of  principles,  facta  and  tables,  required  by  prac- 
tic»t  business  men  in  all  departments.  By  omitting  the  more  phUo- 
Bopbical  and  abstract  portions  of  Part  First  and  selecting  souiewbat 
fiwn  Part  Second,  the  book  may  also  be  used  with  classes  tliat  hare  but 
»  Tflfj  limited  knowledge  of  numliera.  The  pupil  is  instructed  how  to 
TMMD  correctly  and  then  is  required  to  tJiink  for  hinuelf,  and  in  some 
CBsea  to  construct  rules  as  well  as  to  apply  those  given. 

S.  Plan.— The-  hook  ia  divided  into  three  parts:  the  scientific,  prac- 
tical, and  tabular.  fVilly  derelopeil  in  a  clear  and  logical  manner. 

Part  First  comprises  the  Science  of  Humbert,  Special  attention  ia 
invited  to  tlie  arrangement  of  subjects,  tbe  complete  definitions,  the 
illustraliooa  of  principles,  analyses  of  relations  and  processes,  methods 
of  twting  and  contracting  operations,  the  statiarical  character  of  many 
of  the  problemsi,  the  introduction  of  subjects  by  mental  problems,  the 
ezplMintion  of  difficult  and  peculiar  problems,  the  constant  application 
of  known  principles  to  new  subjects  instead  of  the  old  method  of 
Utntittg  each  saliject  in  an  isolated  manner,  the  encouragement  of 
tndfpcndent  thought  by  tbe  pupil,  the  comprchenuve  nature  of  analy- 
ses, problems  and  rules,  the  simple  and  yet  very  full  trenlmmt  of 
L'uita,  Fractions,  Properties  of  Nnmbera,  Miscellaneous  Principles, 
Decimals,  Denominate  Numbers,  Aliquot  Parts,  Ratio,  Practice,  AnalysiB 
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and  its  yarions  applications,  and  new  methods  of  explanation  and  opera- 
tion in  Compounding  (Alligation),  Inyolntion,  and  Eyolation. 

Pabt  8E0O2n>  is  deyoted  chiefly  to  Commercial  Transactions  and 
Computations;  it  comprises  a  digest  of  fundamental  principles,  and  full 
explanations  of  methods  of  computation  with  yery  extensiye  illustrations. 

Aside  from  clear  and  exact  definitions,  concise  rules,  and  lucid 
explanations,  we  haye  endeayored  to  present  a  system  of  general  princi- 
ples relating  to  the  different  subjects  which  will  enable  the  student  more 
fully  to  understand  the  nature  and  true  theory  of  business  transactions. 

As  the  yalue  of  such  a  work  as  this  depends  greatly  upon  the  charac- 
ter of  its  problems,  we  haye  aimed  to  present,  as  far  as  possible,  those 
occurring  in  actual  business.  Many  of  them  were  presented  to  the 
authors  within  the  last  ^ye  years,  by  business  men  who  required  their 
solution  for  business  purposes ;  especially  is  this  true  of  the  problems  in 
Partnership  and  Inyestments. 

Experience  and  observation  haye  taught  us,  in  relation  to  money, 
banks,  interest,  and  exchange,  that  business  students  need  something 
more  than  rules,  forms,  and  tables.  The  yarious  and  contradictory 
opinions  upon  these  subjects  set  forth  by  business  men  of  eyen  consider- 
able experience,  proye  a  lack  of  knowledge  of  first  principles  which 
should  incite  the  student  to  a  yery  thorough  examination  for  himself. 

The  nature  of  Interest,  and  the  principles  of  Exchange  and  Balance 
of  Trade  are  fhlly  explained,  and,  if  found  correct,  will  necessarily 
expose  some  radical  but  popular  errors.  The  problems  submitted  will 
be  found  to  contain  facts  and  statistics  supporting  our  yiews. 

Each  subject  has  been  discussed  according  to  the  best  authorities, 
and  practical  business  men  have  very  kindly  afforded  their  advice  and 
criticisms  on  the  several  portions  with  which  they  were  most  familiar. 

Equation  of  Payments  and  Accounts,  and  Partnersliip  Settlements 
are  more  fully  treated  than  in  any  other  work  of  the  kind.  The  student 
IB  made  a  rule  to  himself,  and  by  the  rules  and  processes  recommended 
he  is  led  with  "  open  eyes ''  into  the  usual  perplexities  of  these  subjects. 
The  most  ordinary  practical  problems  in  Mechanics,  Natural  Science 
and  Mensuration  are  also  explained. 

Part  Third  consists  of  tables  which  will  be  found  of  great  utility 
in  all  departments  of  business.  These  comprise  rates  of  Interest  and 
Exchange,  Values  of  Foreign  Coins,  Measures  and  Weights  (U.  S.  Cus- 
tom House  Standard),  Compound  Interest  and  Discount,  Annuities, 
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iMvDt  Yftlue  of  Bonds,  and  otber  mkccUBneons  standard  tables  not 
caDtaineil  in  luiy  otiier  single  work. 

Ansnere  to  most  of  tbe  problems  and  a  coiipencliuus  Alpbabeticnl 
IndcK  ore  appended,  to  laciUtate  tbe  use  of  tbe  book  as  a  vrork  of 
refeieace, 

8.  AiU!ionhip. — Tbe  Authors  bave  been  engaged  for  man;  years  a 
teacbers  in  tbe  fiist  scbools  and  conimerciiU  coUegen  of  the  country  or  i 
pnctical  business.  Tlie  tdiUmal  joint  autbor  voa  for  several  yeois 
instnictor  of  niatiiematics  in  one  of  tbe  oldest  sod  beat  Institutes  in  New 
Eugland,  has  hud  practical  experience  in  bu^riucss,  and  for  some  time  has 
been  the  Principal  of  one  of  tbe  largest  public  Graninior  Schools  in 
West.  His  esten^ve  acquaintance  with  profcsEional  sud  business  n 
■nd  leading  educators,  baa  enabled  him  to  obtain  such  information  a 
Gtiticlinis  OS  are  essential  to  tbe  production  of  a  work  of  this  kind. 

Tbe  Business  Aritlinietic  containa  niuch  of  tbe  matter  (thnrtiughly 
rsvi»Fd}  that  was  comprised  in  Bryant  &  Straiton's  Commercial  Arith- 
metic, so  long  and  favorably  known  among  buaincss  men  and  commercial 
Mndeots.  New  aiiicles  have  been  prepared  witli  great  care  and  ap- 
proved by  mmpctent  critics.  Tlie  entire  nianuECript  baa  been  Eubmitted 
to  the  leading  author,  who  trusta  that  he  now  oQers  to  tbe  public  a 
work  of  superior  merit. 

Mr.  EL  E.  White  ia  to  bo  credited  with  much  of  the  subject-niatter 
sad  most  of  the  probicnia  token  from  the  Coniniercial  Arithmetic  nhich 
was  originally  prepared  lij  him  in  cftnnection  with  Mr.  J.  B,  Jlerriam, 
Oiahier  of  the  City  Bank,  Cleveland,  Ohio,  and  Messrs.  Bryant  &  Strat- 
ton,  Fuundera  of  the  National  Chain  of  Mercantile  C'oUegcs. 

The  work  of  revision,  preparing  or  securing  new  articles,  ele.,  has 
devolved  upon  Mr.  Slowell,  who  baa  edited  the  entire  book.  Valuable 
ng-^e>tiima  have  been  obtained  from  many  of  the  beat  arithmetics  pub- 
tidwd.  among  which  fibould  be  specially  mentioned  Feller's,  Grc 
leaf's  National,  and  the  arithmetics  of  Robinson,  Waltun,  and  White. 
Hie  other  most  valuable  works  consulted,  are  Piirson's  Laws  of  Busi- 
ness, Bryant  &  Stralton'a  Commercial  Law,  Buabnell's  Lcgsl  Directory, 
UcCnlloeh's  Commercial  Dictionary  (London,  laQQ),  Walker'a  S<jience 
ofWenlth,  Moron  on  Money,  Merchants  and  Bankers'  Klngarinc,  Ency- 
clopedia of  Conjnierce  by  I.  Smith  Romans,  the  Dictionary  of  Mathe- 
matics by  Davies  &  Peck,  Ihc  New  American  Cyctopecdia  and  Annnnla, 
tbo  valuable  wofka  of  Ogden  and  of  Heyl,  adopted  db  standards  by 
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the  United  States  Treagnryand  Berenae  Departments,  and  Webster's 
Counting  House  Dictionary. 

Many  thanks  are  tendered  to  professional  and  business  men,  libra- 
rians, editors,  and  Goyemment  officers,  who  have  most  courteously 
responded  to  queries  presented  to  them,  and  afforded  liberal  facilities 
for  obtaining  the  most  valuable  and  reliable  information. 

An  able  instructor  in  Mathematics  and  Commercial  Law  has  ^yen 
special  attention  to  Cube  Root,  Bankruptcy,  Equation  of  Payments, 
Averaging  Accounts  and  Partnership. 

Annuities  and  Life  Insurance  have  been  treated  by  a  leading  Actuary ; 
Investments  and  tables  of  the  Present  Value  of  Bonds  have  received  the 
attention  of  experienced  bankers  and  real  estate  dealers;  Banking, 
Exchange  and  Stocks  have  been  treated  mainly  by  a  practical  banker 
and  a  member  of  the  New  York  Stock  Board. 

The  editor  has  made  every  effort  to  secure  the  most  complete  and 
reliable  information,  and  has  labored  patiently  to  produce  a  work  which 
it  is  hoped  may  be  found  of  great  service  in  the  cause  of  sound  practical 
education,  and  one  of  permanent  value  for  reference  in  actual  business. 

a  B.  BRYANT. 
CmcAGO,  Jviy  1,  1S72. 
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BUSINESS  ARITHMETIC. 


PART    FIRST. 
THE  SCIENCE   OF  NUMBERS. 


SECTION     I. 

UNITS   AND    NUMBERS. 

1.  A  Unit  is  a  single  one;  aa,a  true,  a  city,  a  iterson,  an  inch, 
an  acre,  a  dollar,  a  cent,  a  degree,  one,  one,  1, 1,  1, 1. 
H.  Ihere  are  Ihree  classes  of  unils : 

1.  Units  of  things.  These  ore  individual  objects  themselves, 
•nd  dutinct  collections  or  groups  uf  such  object&  The  luiit 
including  ali  others  ia  the  Universe. 

%.  Units  of  quaniily.  These  are  standards  of  measure  or 
eotr^tulalion,  fised  for  determining  or  iudicuUng  extent,  duration, 
weight,  value,  and  intensity. 

3.  Units  of  number.  These  are  expressions  shoiring  how 
many  things,  qnantities,  or  ones  are  to  be  considered.  Arithmetic 
deals  only  with  thin  class  of  units. 

3t  Au  Intefferf  or  an  integral  unit,  is  a  ti'hole  one.  Thns, 
(MM  ia  an  integer,  and  two  represents  two  integers. 

4.  A  /raclional  unit  is  one  of  several  equal  parts  into  which 
an  integer  may  be  divided.  Thus,  one-third  is  a  fractional  anit, 
and  ttto-thirds  represents  two  fractional  units. 

JS.  I.  A  nnit  referring  to  sonae  thing  or  quanlitg  is  Con- 
tfete  ;  as,  one  man,  one  hour. 

2.  Concrete  unite  of  ywaji/id/ are  called  Hetiotnfnnte  units. 
a.  A  unit  considand  apart  from  any  thing  or  quantity,  sim- 

fly  an  one,  h  Abitrnrt.  The  ah  t  act  unit  i*  the  baxis  of  all 
numbern  and  of  the  entire  soiencj  of  thera.  It  may  be  indefinitely 
repeated  in  value,  as  in  in'e^l  nunl^ers,  and  it  may  be  indeS- 
nltilj  divided  into  parts,  as  in  fniotiona]  numbers. 
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7.  A  Ifumber  is  an  expression  for  one  or  more  units  of 
number.  When  the  units  expressed  are  integral,  the  expression 
is  simply  called  a  number ;  when  the  units  are  fractional  it  is 
called  a  fraction ;  when  integral  and  fractional  units  are  com- 
bined it  is  called  a  mixed  number. 

8.  A  Concrete  or  Denominate  Number  refers  to  con- 
crete units;  as,  four  hours,  six  pens. 

9.  An  Abstract  Number  refers  simply  to  abstract  units; 
as,  five,  twenty. 

10»  A  Simple  Number  expresses  units  of  only  one  kind  or 
denomination ;  as,  sixty,  forty-two  inches,  ninety  dollars. 

11»  A  Compound  Number  expresses  units  of  different 
denominations  but  of  the  same  variety,  and  having  a  fixed  and 
known  relation;  as,  three  pounds,  four  ounces;  two  miles,  ten 
rods,  seven  feet,  nine  inches. 

12.  In  considering  any  number  it  is  of  the  highest  import- 
ance that  the  actual  or  relative  value  of  the  unit  expressed  be 
well  understood.  This  value  is  the  same  for  all  abstract  num- 
bers, but  varies  in  every  variety  of  concrete  and  denominate 
numbers. 

13*  A  imit  of  one  kind  may  comprise  several  units  of  another 
kind  of  the  same  vaiiety,  or  may  be  only  a  part  of  another  unit 

14.  A  comprehensive  view  of  the  three  classes  of  units  is 
shown  in  the  following  Table  of 

THE    UNIT    SYSTEM. 


Class. 


I 


f 


UNITS  OF 


L  THINGS 


^     Speciss.      ^     Variety. 

Z 


^M!nd0  .  . 
Thoughts  . 
TrnthB  .    . 


{ 


n.  QUANTmr 


.  m.  NJJUBEB 


Material 

EXTBMT  . 
DURATIOir 

Wmioht  . 
Valttb  . 
Imtimsitt 

coxcbxtv 

.5  e 


Kind. 

.  Sff.  In.,  etc 
.  Cw.  in.^  etc, 
.  B*comUs  etc. 


^  Animals  . 
Vegetables 

Minerals  . 

(Distance  . 

^  A  rea .    .  . 

( Volome  . 

.  Time     .  . 

.  Gravity .  .    .  OrainB^  os.,  ^c 

.  CnrrencjT  *    .  Jkdiars,  ^e, 

.  Forces  .  .    .  THrreea. 


j  Thinff"  .    . 
(Qnantity  . 


Abstbact   .    .  Ones 


WCTdty 

LeUart, 
or  JP%gwtt* 


SECTION     II. 


DELATIONS    AND    OPERATIONS. 


J.".  Relations. — Diiri;rent  nnmbors,  referruig  to  the  same 
fhndiuneDtal  nnit,  hare  relations  of  similarity  and  equality, 

6  ia  similar  to  2,  both  being  abstract,  iinil  (I  is  er/ital  to 
three  2'e. 

10  ulchcs  is  Biitular  to  6  inches,  and  10  inches  is  I'quat'lo  two 
I  5  Inches. 

Jfi.  1.  A  Problem  in  Arithmetic  is  a  question  to  be  solved 
or  stiBVercd  by  some  arithmetical  operation.  It  states  the  rela- 
tion between  one  or  more  given  numbers  and  a  required  number, 
or  prciptisoa  two  or  more  numbers  whose  relation  ia  to  be  found. 

%  The  ajialyiiig  of  a  problem  is  the  logical  statement  of  its 
I  couditions  and  of  the  steps  requii'ed  in  its  solution. 

3.  Tlie  answer  ia  sometimes  called  the  result. 

4.  The  solution  is  finding  the  answer. 

37.  A  Itule  u  a  Btatement  of  a  process  of  solntioa,  or  at  & 
method  of  operation,  without  indicating  the  analysis. 

J8t  An  Operation  in  Arithmetic  is  any  process  of  com- 
paring, counting,  expressing,  or  combining  units  or  parts  of  units. 

19,  Compftrfsoii  is  the  process  of  determining  the  rela- 
tions (if  numbers  by  comparing  them  with  respect  to  kind  or 
magnitude. 

Comparison  of  kind  determines  whether  the  numbers  ore  sim- 
■r  or  dissimilar. 

Oomparieon  of  magnitude  determines  how  much  greater  one 
'  t>  thxn  the  other,  or  how  many  uf  one  are  equal  to  the  other. 

aO.  I.  The  relation  of  magnitude  is  called  Ratio, 

2.  Tlie  difference  between  two  numbers  is  called  their  Arith- 
metlral  lititio. 

3.  Till!  qnotient  of  one  number,  dividi'd  by  another,  ia  called 
I  Uutr  flentnctrlcfit  Ratio,  or  simply  their  Jlatio. 

Si.  Connthifl  is  the  process  of  naming  in  succession  sev- 
en) numbers  differing  by  one  or  more  units.    Thus,  1,  2.  3,  4, 
I  etc.;  9,  8,  7,  6,  etc ;  1,  3,  5,  7,  9,  etc. ;  30,  17,  14,  11,8,  5,  etc 
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22»  Expressing  numbers  is  using  some  word  or  character 
to  indicate  how  many  units  are  concerned. 

23*  Two  or  more  numbers  are  United  or  Combined  by 
counting  together  the  units  in  both  or  all  of  them,  and  expresB- 
ing  the  result  in  one  number  called  their  sum  or  amount 

2J:»  Belations  and  operations  are  indicated  by  pasition  or 
signs. 

23»  Units  of  greater  value  are  placed  at  the  left  of  units  of 
less  value. 

26»  Signs  indicate  operations  or  relations. 

The  following  are  the  signs  or  symbols  in  common  use : 

27*  The  sign  4-  is  the  sign  of  addition ;  it  is  called jpZws,  sig- 
nifying more,  and  denotes  the  combination  or  addition  of  any 
numbers  between  which  it  is  placed,  to  form  one  number,  called 
their  sum  or  amount.  A  number  or  term  before  which  it  is 
pl{iC3d  is  called  positivcy  and  is  to  be  added. 

28*  X  is  the  sign  of  multiplication,  and  denotes  the  combi- 
nation of  several  equal  numbers  in  one,  called  their  product  j  it 
is  read  "  times,"  **  into,"  or  "  multiplied  by." 

29»  —  is  the  sign  of  subtraction  ;  it  is  called  minus,  signify- 
ing less,  and  denotes  the  comparison  of  the  number  after  it  with 
the  number  before  it  to  determine  their  difference,  or  Arithmeti- 
cal ratio. 

A  number  or  term  before  which  it  is  placed  is  called  negative^ 
and  is  to  be  subtracted. 

3O0  -r-  is  the  sign  of  division,  and  indicates  the  comparison 
of  the  number  before  it  with  the  number  after  it,  to  determine 
their  quotient 

31*  :  is  the  sign  of  ratio,  and  indicates  the  same  as  the  sign 
of  division. 

KoTB. — Several  authora  bbj  that  ratio  is  the  quotient  arising  from  di- 
Tiding  the  number  after  the  sign  by  the  number  before  it. 

3S»  ()>[]>  — 9  *h©  parenthesis  and  vinculum,  are  signs  of 
combination  or  aggregation,  and  indicate  that  the  result  of  the 
operations  or  relations  included  by  them  is  to  be  considered  as  a 
single  term  in  relation  to  other  temu  in  an  arithmetical  combi- 
nation* 


BELiTIONS     ASD     OPERATIONS, 


ir 


3.7.  =  denotes  equaUtij,  an  J  inJioatea  that  the  term  orterma 
after  it  arc  equivalent  in  vultie  tu  uil  that  is  hofgre  it 

!i-i>  s'  indicates  that  5  is  tu  be  nsod  as  a  factor  three  times, 

rlhat  iu  third  power  is  to  be  fuund.    The  '  is  called  an  index. 
3/i.    t/~  ia  called  the  radical  iign,  and  when  nsed  alone  over 
num'xT  indicates  that  the  uuinber  ia  to  be  resolved  into  two 
eqaal  factors,  or  Ihat  the  square  root  is  to  be  found.    V~  indi- 
Oites  that  the  cube  root  is  to  be  found. 

36.  Icl,  or  (16)1  =  Vlo,  and  indicates  that  IC  is  to  be  ro- 


■  Uiat  t 


3  fourth  root  b  to  be 


flolTed  into  four  equal  factors,  ( 
Ibimd. 

37".  i  the  bracket,  generally  iiulicatea  a  common  relation  bo- 
nreen  the  numhcr  before  it  and  two  or  more  after  it.    Kometimea 
|t  indicates  that  a  similar  operation  ia  to  be  performed  with  the 
mbcr  before  it  and  each  of  the  numbei-a  after  it. 
38.  >  and  <  are  signs  of  inegualiti/,  the  larger  number 
r  placed  near'  the  ojicning,  and  the  emtiller  number  near  Uio 
E«f  the  angle.    Tlitia,  12  >  10;  8  <  10. 
3.9.  -^  ia  the  indefinite  sign  nf  difference,  and  indicates  that 
e.^UIerence  between  two  numbers  is  to  be  Fuiind  witliout  indi- 
■rhicli  is  the  greater.    Thua,  8~5  =  d"^8^3. 
hB^umbcrs  connected  by  signs  constitute  an  Arithmetical 
as,  4  +  3;  3x3;  9-5;  4-i-2;  8:4;  5  +  2  x 
t  10  +  2  -h  (3  X  2)  X  5  -  "2^V5. 
41.  Any  expression  of  equality  is  an  equation.    What  pre- 
I  the  sign  of  equality  is  thc_;fr?/  member  of  the  equation,  and 
■rbal  follows  the  sign  ia  the  second  member  of  the  equation.     The 
s  in  each  member  are  the  terms  of  the  equation.    5  +  3 
-a  =  3  X  2;  10  +3^  (2  X  2)  X  5-3  x  5  =  5. 

KoTB'i. — 1.  .K  formula  is  &  general  expieABioii  fof  on  operation,  ntid  tnvf 
•  tndlaiMd  bjr  ui  (rquktion. 

C  Tlie  ngiin  -t-  Dud  —  are  BometimoH  regiirded  as  aeparating  lenna,  and 
•*■  u  uiiiling  into  one  tprm  the  numbers  lielweea  wliicU  they  Eland, 
■M  prindplcB  are  generally  applied  in  Algebra  and  lilgLer  mathe. 
It  I«  mure  simpln  in  Aritlunetical  eomblnatioiu  to  regard  endi 
nbtrR^  a  separate  term  unlesa  tlio  (  )  or  viuculuiu  be  used,  and  llils  rule 
■rm  followed  ia  this  book.  Thua,  by  tlio  Bret  prtoclpte  stated, 
x3-f20-»-3=17— 13-f  4=0,  but  actordlug  to  tbu  arithnutwal  method 
l|lW«ftbeaamelall}. 
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SECTION    III. 

NOTATION    AND    NUMERATION. 

42.  Notation  is — Ist  The  art  of  expressing  numbers  hy 
certain  characters,  each  of  which  represents  a  certain  number  of 
units.  2i  The  art  of  expressing  Arithmetical  combinations,  or 
of  properly  using  arithmetical  characters  and  symbols.  (Arts. 
40,  41.) 

Note. — Expressing  numbers  or  combinations  by  toorda  may  be  called 
wrbai  natation, 

43.  1.  A  Numenlcal  Expression  is  any  number  ex- 
pressed by  characters. 

2.  The  numerical  value  of  any  character  is  the  number  of 
units  denoted  by  it 

44.  Ntimeration  is  the  art  of  reading  numerical  express 
sions. 

43.  In  Notation  and  Numeration  we  mentally  count  or  com- 
pute the  number  of  units  to  be  expressed,  compare  the  values  of 
different  units,  write  each  in  a  particular  relative  position  called 
its  order,  and  read  the  expression  verbally. 

40.  There  are  two  methods  of  Notation  in  common  use,  the 
Raman  and  the  Arabic 

ROMAN    NOTATION. 

47.  By  the  Rownn  Notation  numbers  are  expressed  by  one 
or  more  of  seven  capital  letters.  These  letters  are  I,  denoting 
one ;  V,  five ;  X,  ton ;  L,  fifty ;  C,  one  hundred ;  D,  five  hundred; 
M,  one  thousand.    These  are  called  Roman  numerals. 

48.  1.  If  any  letter  is  repeated  its  value  is  repeated.  Ill  = 
three,  etc. 

2.  If  any  letter  is  annexed  to  one  of  greater  value  than  itself, 
the  sum  of  the  two  is  indicated,  but  if  prefixed  to  one  of  greater 
value,  their  difference  is  indicated*  VI  denotes  V  -f- 1  =  six.  IV 
denotes  V -  I  =  four.  LX  =  L  +  X  =  sixty.  2CL  =  L-X  = 
forty. 
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40.  A  dash  — ,  or  Tincaliim  ,  placed  OTer  Boman  nn-            | 

menjs  dtinob 
tboasttnd.    \ 

■8  a  thuuBondfold  their  original  lalue.     V  =  five             H 

XVIH  ^  twentj-eight  thousand.                                           H 

SO.  The 

oHowing  table  contains  the  principal  combiBations             H 

of  BoQuul  Dnmerals :                                                                                    ■ 

TABLE.                                                             H 

1  denotes  on&                 XXI         denotes  twenty-one.                   .| 

n      « 

tm.                 XXX               "      thirii/.                 ^^^^ 

III       « 

XL               «     /or/^.                J^^H 

IT       « 

/«Kr.                                       «     ///y.                 ^^^H 

V       " 

Jivf.                    LX               "      flii^y.                    ^ 

VI       « 

six,                  LXX               "      seventij. 

vn     " 

stven.            LXXX               «      fiyA^y. 

Tin     " 

fiV/A/.                  XO               "      ninety. 

a    •■ 

nine.                     C               "      om  hundred. 

X     •■ 

inu                      CC               "      two  hundred. 

XI     « 

eleven.               CCO               "      three  hundred. 

xn     " 

twelve.            CCCC  or  CD    «      four  hundred. 

xm    " 

Ihirleen.             D             «    pe  hundred. 

^—xnr    « 

fourteen.            DC               «      m  ftMnrfrerf. 

Hh  " 

Jifleen.        DCCCCorCJI    «      ntne  Aunrfred: 

^Mxvi 

tixteen.                 11               «      one  thousand. 

^^KVII     * 

seventeen.          MD               "     fifteen  huwlred. 

xvin  '  « 

eighteen.            MM               <*      /mo  thousand. 

SIX      « 

nineteen.            XX               «      twenty  thousand. 

XX      " 

twenty.                 M               "      07je  million. 

fft.  The  th 

Bmcter  0  Is  foand  in  Boma  Latin  Inscriptions,     CD  wm 

oMd  for  one  t 

Aamui.ae.. 

IxJ^Ouduineiingn.                                                                                              ■ 

5«.  EsAui'LEa^-EspreBB  the  following  in  Roman  nnmeialB:             | 

^^       J.  U. 

fi.    68.            11.    407.            Jff.          2564.                     ■ 

^K      2. 

7.    73.            J£.    740.            i7.          1890.                     B 

^H 

A    82.            W.    909.            IS.          1871.                     ■ 

^K      4.4S. 

a    99.            J4-    973.            i3.        50(192.                      V 

^H 

JO.  159.            iJ.  1040.           SO.  1,204,07C.                      ■ 

^B  Nom-Exp 

■eu  the  eqalv&lenU  of  the  partial  prodacta  ia  eumpltti  la                  M 

r™""~"~"     J 

-M 
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53.  Bead  the  following  examples: 


1.  XCIV. 

2.  DLX. 
8.  XUX. 

i.  xxvn. 

5.  DCLXVL 
^.  MXLin. 


7.  XXXXIX. 


^.  MMCDXCIX. 
9.  CMLXX. 

10.  Dccxxxvm. 

11.  LXCCCIL 

12.  MDCCCLXXn. 

13.  IXCC. 

n.  ccccioaoa 


15.  LXXXIX. 


16.  DCXIV. 


17.  XLIIL 

18.  ccxxn. 

19.  MCM. 

20.  VDDCCLXVIL 


ARABIC    NOTATION. 

54.  By  the  Arabic  Notation  numbers  are  expressed  ty  one  or 
more  of  ten  characters  or  figures.  These  are  the  ciplier  0,  de- 
noting naught;  1,  denoting  one;  2,  two;  3,  three;  4,  four;  6, 
five ;  6;  six ;  7,  seven ;  8,  eight ;  9,  nine.  All  but  0  are  significant 
figures.    These  are  also  called  the  nine  digits. 

55.  The  cipher  is  called  zero  or  naught  It  represents  no 
value  itself;  it  is  used  only  in  connection  with  other  figures  to 
indicate  their  proper  relative  order  and  value. 

56.  The  Decimal  System  of  numbers  is  based  on  the 
following  principles : 

Principle  1.  A  certain  place  in  every  number  is  called  the 
first  ordery  and  is  considered  as  the  place  of  tlic  fundamental 
unit,  1.  A  significant  figure  occupying  this  place  represents  sim- 
ply a  certain  number  of  ones,  or  units  of  the  first  order.  The 
orders  extend  right  and  left  from  the  first. 

Principle  2.  The  ratio  (Art.  20, 3)  of  a  unit  of  any  order  to  a 
unit  of  the  next  lower,  or  right-hand  order,  is  ten.  Hence  units 
in  this  system  are  said  to  increa^  towards  the  left^  and  decrease 
towards  the  right  in  a  tenfold  ratio. 

Note. — The  units  in  a  duodecimal  system  have  a  twelvefold  ratio.  The 
name  of  any  numerical  system  is  derived  from  the  ratio  of  the  units  of  that 
system. 

57.  The  orders  at  the  left  of  the  first  arc  called  second^  thirds 
fourthy  etc,  and  the  units  of  these  orders  are — %^  tens,  di^  hun- 
dreds,  4th^  thousands,  etc 


NOT AT  ION     AND     NUUERATION 


21 


■  The  orders  at  the  right  of  the  first  are  the  second  decimal 
e  third  decimal  order,  ihe/our(k  (UctmcU  order,  etc.,  aiid 
S  of  these  orders  are — 2d,  tenths,  3d,  hundredtlis,  4th,  thou- 
t,  etc    The  orders  of  decimals  are  sepamted  from  the  first 
r  by  aperiod,  called  the  decivial point. 
!)»  To  express  a  unit  of  the  secoud  order,  1  is  combiiied  with 
*0;  thus  10  =  oue  ten,  aud  is  equivalent  to  ten  niiits  of  (he  first 

In  8  amilar  mautier  any  uumber  of  tens  may  be  expressed ;  a^ 

(two  t(?n8  is  exiiressed  by  20,  three  tens  by  30,  etc 
GO,  A  unit  of  the  third  order  is  expressed  thn^  100 ;  it  is 
Htlled  one  hutuircd,  and  is  equivalent  to  ten  tens. 

VOTB. — RcDioTing  n  fi^rc  to  the  ]ett,  bj  annexiiig  a  cipher  nr  clum^ng 
Ike  piMe  o(  tlip  ilccimal  [loUit,  Increaaea  ita  value  tenfold.  Thus  i  be- 
MDW  40 ;  .4  becomes  4. 

fft.  The  orders  above  the  third  are  classlfiGd  in  groups  or 
zjods  of  threes.  To  the  1st  or  lowest  order  in  a  group  the  dis- 
biguishiiig  nimic  of  the  group  is  given ;  the  2d  order  in  caeh 

tnp  is  called  tens  of  that  group,  and  tlie  3d  is  called  hundreds 
f  that  group. 

63t  Combining  nuita  of  different  orders  by  writing  each  figure 
k  ita  jwcFper  pUco,  their  siim  is  expressed ;  thus  any  number  may 


^  KOTE. — When  one  number  U  annexed  to  another  so  as  to  form  one  new 
mber,  it  is  equivalent  to  increasing  the  first  number  tenfold,  a  liundred- 
1,  or  more,  and  then  toniliialiig  the  eecoud  uumbtr  with  it.  Thus  if  io 
I  14,  niakiiig  314,  it  is  (Kiuivakiit  tu  increasing  3  a  himdiodfold 

9  uncung  two  dpliers,  and  combiuing  14  with  the  300. 

63t  The  names  given  to  difrercnt  numbers  indicate  the  nnits 
wing  them.    Thus  tbir-/een  means  three  and  ten,  liRy-sii 
las  five  tens  and  six. 
04,  For  convenience  in  reading  numbers  {Art.  44)  consisting 
~€f  iSTeral  integral  figures,  the  groups  are  eepumti'd  by  cumnias. 

Note. — 1.  This  mcthiid  nf  seporating  into  group*  at  three  is  the  French 
BMhod.  and  is  uiu'il  in  the  riiilcd  t^talcg  und  in  mort  cmntriea  in  Europe. 

3.  AootbtT  nietliod,  the  English,  iucluHea  sii  orders  in  a  pronp,  repeating 
lb*  ILnt  •!»  orders  of  tlie  system  with  the  dinlingulaliing  name  of  the  group. 
TUa  mMliod  la  nsed  generally  in  Great  Britain  aud  the  Brliisli  PrnviuceB. 
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OS.  RULE    FOR   NUMERATION. 

1st  Determine  the  order  and  name  ofeaich 
in  the  number  to  he  read. 

2d.  Begin  at  tJie  left  hand,  and  name  the  significant  Jiffures  in 
each  group,  together  with  their  relative  unit  value,  and  add  the 
name  of  the  group, 

66»  The  general  arrangement  of  the  units  of  the  decimal  sys- 
tem,  and  the  names  applied  to  some  of  the  different  orders^  may 
be  seen  from  the  foUowing  form  of  the 

NUMERATION    TABLE. 

No.  of  Gronp.       4t]L  3d.         21.       IsL    1st  M*    8d  Dr. 

Grout)         •       BUUons.        Millions.  Thousands.  Units.  TenUis.  Tboasandthf. 


■S  J  *  %   #  *  k  /  *  *   #  *  \    »  *" 


•35        5     o  'gl    Ills     Si|«i     €    I 


^^^^M^k9^«V 


^  Names  ... 
Units    ..1     11111111111.11111 


ti 

00 

o 


•o  ."S 


"fig*   a • i ^ 
Names     •  I  si   Mai 


Groups 


8d  Period.  Ist  PMiod. 

Millions.  Units. 


*  2)106.  liera  msois  Z^sdmol. 

Note. — ^The  figure  indicating  the  number  of  an  order  is  called  tibe  indea 
of  the  order ;  as,  4  is  the  index  of  the  4th  order. 

67.  The  name  for  any  group  above  the  third  in  the  French 
table  may  be  readily  derived  firom  the  Latin  word  for  the  number 
two  less  than  the  number  of  the  group.  Thus  the  name  for  the 
seventh  period  or  group  is  quintillione,  derived  bom  quinque,  the 
Latin  word  for  five ;  the  name  for  the  twelfth  group  is  decSlUmSf 
derived  firom  decern,  the  Latin  word  for  ten. 

Note. — ^The  Latin  words  for  the  first  twentj  nnmbera  are  as  foUows: 
Unm  means  one ;  diuo,  two ;  trts^  three ;  quatuor,  four ;  quinque,  five ;  sex, 
six ;  $epiem,  seven ;  oeto,  eight ;  novem,  nine ;  decern,  ten ;  nndeeim,  eleven; 
iydKUeim,  twelve;  tredecim,  thirteen;  quatuordeeim,  fourteen;  qvmdeeim^ 
fifteen ;  mxdeeim,  sixteen ;  scptendecim,  seventeen;  octodccim,  eighteen;  n^ 
tendedm,  nineteen ;  vignUi,  twenty. 
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C8<  DeDominato  aumbers  whose  imita  have  a  decimal  relo- 
,  m»y  be  expressed  like  Bunijle  numbcre.  Thus  two  dollon, 
dimes,  aad  live  cents  may  be  written  t3.45.  All  numbers  of 
Hatric  System  can  be  thus  expressed. 

SOTK. — When  the  mtlo  ia  tho  B>me  between  evorj  two  ancceBrive  orders, 
the  notation  is  tud  to  liare  a  cmittant  tcale,  but  wlien  the  mlio  is  not  tho 
Mine  between  every  two  aucceasive  oiderE,  tho  notAtioo  is  Mid  to  have  s 
imfiHf  rtalt. 

GO'  Numbera  maj  be  expressed  according  to  the  following 
■  ^  RULE    FOR    NOTATION. 

^^  Writo  each  significant  figure  in  the  order  vf  units  lo  which  it 
Mmgf,  and  tcrite  zero  in  every  place  not  olhertciee  occupied  be- 
tween (he  decimal  point  and  the  extreme  riijht  or  left-hand  order 
oeevpied. 

Niirn. — It  la  gencmlly  convenient  to  begin  writitig  nnmbetB  at  tlie  left 
ImkI,  OHiag  evety  place  n-ith  a  Blgnificaiit  figure  or  a  cipher. 


EXAHPLES  in  nOTATION  AND  NUMERATION. 

en  UD<ler  one  another,  wlU 


1.  Write  fignreB  for  three  hundred,  forty ;  six  hundred,  fifty- 
one;  nine  hundred,  two;  one  thousand,  four  hundred,  six ;  eight 
tboosand,  forly-sevcn. 

2.  Nineteen  thousand,  twelve;  ten  thousand,  five  hundred, 
eighty;  tliree  hundred  sixty  thousand,  thirly-ax;  two  hundred 

ir  thousand,  ten ;  four  million,  nine  thousand,  two  hundred. 

3.  Ten  million,  forty  thousand,  twenty ;  seven  hundred  one 
ion,  two  hundred,  fourteen;  three  hundred  twenty  million, 

rix  Imndrt-d  thonsand,  nine ;  forty  billion,  two  million,  eight  hun- 
dred ;  fuur  quintillioii,  eighty  trillion,  forty. 

4.  Two  units  of  4lh  order,  seven  of  2d,  nine  of  Ist;  eight  of 
iider,  six  of  5th,  three  of  2d;  two  of  10th  order,  five  of  Tth, 

of  3d ;  flix  of  12th  order,  nine  of  0th,  one  of  5th,  tlirec  of  2d ; 
uf  loth  order,  fonr  of  Uth,  one  of  7th,  two  of  &th,  eight 

5.  Eighteen  billion,  forty  thousand,  ninety-six;  four  of  3d 
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order,  six  of  8th,  nine  of  5th,  two  of  1st,  three  of  6th ;  forty  mil- 
lion, two  thousand,  fifty;  six  of  2d  order,  eight  of  7th,  nine  of 
10th,  two  of  3d,  one  of  2d ;  ninety-seyen  hundred  thousand,  six- 
teen hundred,  nine. 

6.  Bead  or  write  words  for  70906;  40002007;  9090009; 
30041;  1900000740003020;  90805000600;  20400300050000600000- 
7089001060 ;  400005000300201908007 ;  321407972896001 ;  90900- 
99900090090. 

7.  Read  at  sight  7040 ;  90081 ;  642009 ;  4720260 ;  30209 ; 
604005 ;  2G80904 ;  20005 ;  6096 ;  700040 ;  and  others  similar. 

8.  Write  and  read  twenty  numbers,  each  consisting  of  more 
than  six  figures,  and  each  containing  four  or  more  ciphers  differ- 
ently placed. 

71.  1.  The  Simple  Value  of  any  figure  is  its  value  when 
standing  in  the^r«^  order. 

2.  The  Local  Value  of  any  figure  is  its  value  when  located 
in  any  other  place  than  the  first 

72.  The  value  of  all  simple  numbers  is  computed  in  units  of 
the  first  order,  and  such  numbers  are  read  as  units  of  this  order. 
Thus  six  hundreds  =  six-hundred  units  of  the  Ist  order,  and  600 
is  read  six  hundred  instead  of  six  hundreds.  40  is  read  forty 
(units  of  the  1st  order)  instead  of  four  tens. 


REDUCTION,  ANALYSIS,  AND  TRAHSFORMATIOH  OF  HOHBERS. 

73.  As  all  units  of  higher  orders  have  their  equivalents  in 
units  of  lower  orders,  any  number  may  be  transformed  by  reduc- 
tion. 

74.  1.  Reduction  of  numbers  is  computing  or  counting 
the  value  of  units  of  one  kind  or  order,  in  units  of  a  higher  or 
lower  order.    This  process  is  based  on  comparison.    (Art  19.) 

2.  Reduction  ascending  is  reducing  numbers  to  units  of  higher 
orders  by  dividing  the  number  of  units  of  the  kind  expressed  by 
the  number  of  them  equivalent  to  a  unit  of  the  order  required. 
Thus  400  units  =  40  tens,  or  4  hundreds.  360  inches  =  10  yd&, 
or  30  ft. 

3.  Reduction  descending  is  reducing  units  to  numbers  of  lower 
orders  by  multiplying  the  number  expressed  by  the  number  of 
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tbiiiU  of  the  kind  rvtiuired  equivalent  to  one  of  the  kind  expressed. 
f  Thus  3  hundreds  =  300  units,  or  30  teus,  or  3000  tenths. 
»3.  =  SOO  eta.,  or  20  dimes,  or  3000  mills. 
i  yds.  =  72  inches,  or  6  ft. 

yo.    Trtinsfonnation  of  numbers  is  expressing  their 
Vequiralent  value  in  tmits  of  liigher  or  lower  oi-ders. 

Note. — CaSnUnate  units  are  units  of  tlie  flume  nmk  or  ortlor ;  f\ih«rdi- 
naU  aulifl  &re  ol  loner  rank  than  otliere ;  ixtptTvir  oiiitB  are  of  liigher  rank 
tluui  othcn. 

70>  A-iiati/ftt/t  of  Ji'itnibevB  is  separating  them  into  tlieir 
clomcnts  by  comparing  and  expressing  the  ordei^  or  names  of  the 
different  figures 

Note, — In  uialyala  awl  inuiaformation  the  orfpra  mnj  bo  nntabcrod  or 

tlw  lUunpB  abbrevittle<l.     Tlm.i   h.  may  BigBify  unils ;  t,  tens ;  h,  liumlred* ; 
tt,  thouBftnds ;  tth.  ten  tbousands ;  hlk,  liundred  tliuusandE,  etc. 


I^rr.  ILLUSTRATION  OF  ANALYSIS  AND  TRAHSFORBIATION. 

By  analysis,  41  is  found  to  consist  of  4  +  I  (jVrt.  02).  and  this 
y  be  transformed  by  reducing  the  4  to  units,  making  the  nnm- 

r  =  41.  Or  1  may  be  reduced  to  units,  making  the  number  = 
-  U. 

623  =  0  of  3d  order  -f  2  of  2d  +  3  oflst  =fi  2  3  =  G3  +  3  = 

8  =  5  +  12  +  3  =  6  +  11  +  13.    as  =  3  -f  3. 
7S»  A  great  variety  of  transformations  might  he  made,  but  the 
meet  common  arise  from  one  of  the  following: 

1.  Reducing  subordinate  units  to  superiors;  as,  CO  =  fJ;  53  = 

N         n  t  n         h         t  a 

+  8 ;  137  =  12  +  7  =  1  +  a  +  r.  This  is  applied  chiefly  in 
ibining  numbers  by  addition  or  multiplication,  60  as  to  express 
rcealt  in  the  simplest  manner. 

2.  Bcdncing  the  entire  number  of  anperior  units  to  subordi- 


aatea;  as,  i!  =  (!0  =  COO.    This  is  applied  chiefly  ij 
bera,  and  in  treating  partial  dividends;  ae,  3  +  4  : 


reading  num- 
:  34;  1  +  2  + 


26 
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8.  Beducing  a  single  superior  nnit  to  sabordinates;  as,  3  +  1 
t        u 
=  2  +  11.    This  is  applied  chiefly  in  subtractiony  when  a  figure 

of  the  minuend  is  less  than  its  co-ordinate  of  the  subtrahend. 

79.  The  following  is  a  convenient  method  of  indicating  the 

analysis  and  transformation  of  any  number: 

1.  10        10        10  Constant  Scale.    (Art.  68,  Note.) 


4th 

8d 

M 

l«t 

th. 

h 

t. 

u. 

7421 

742 

74 

2 

7 

4 

2 

6 

14 

2 

6 

13 

12 

6 

13 

11 

11 

AnalTsia  and  Ist  transformation. 


8d  transf oimation. 


2. 


501705  units. 


10 


10 


10 


10 


10 


hth. 

ttb. 

th. 

h. 

t. 

a. 

5 

0 

1 

7 

0 

5 

50 

1 

7 

0 

5 

501 

7 

0 

5 

5017 

0 
50170 

5 

5 

501705 

4 

9 

10 

10 

9 

15 

8. 


5275  cts. 


(Common  form.) 


22150  gn. 


10        10 


10 


E. 

DoU. 

Dimes. 

Cts. 

5 

2 

7 

5 

52 

7 

5 

527 

5 
5275 

527.5 

52.75 

5J875 

4 

12 

7 

5 

4 

11 

17 

5 

4 

11 

10 

15 

12 


20        24 


Lb. 

Os. 

Pwt. 

Or. 

22150 

927 

927 

2 

46 

46 

7 

2 

8 

10 

7 

2 

22150 

2 

21 

26 

26 

Constant  Scale. 

Ist  transformation 
and  analysis. 

2d  transf ormat'n. 

Sd  transformation. 
Constant  Scale. 

Analysis. 

2d  transformation. 

1st  transformation. 

8d  transformation. 
Varying  Scale. 


I 


1st  transfonnatioa. 

2d  transformation. 
3d  transf ormatian. 
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KOTE. — Tbe  transformed  number  may  be  vritten  above  the  original 
nuiuber.    11108  40213  =  3  +  »  +  11  +  10  +  la.or  U  0  3  1  if. 

EXAM  PLES. 

SO.  1.  Analyze  and  transform  421;  9188;  ITOiO;  200C05; 
67420612. 

2.  Transform  420  eta.;  72G5  eta.;  tl7.50;  $2. 

3.  Transform  3  ft.  3  in.;  48  iu.;  36  oz.;  50  pwt 

4.  Transform 27 of  2(1  order  +  ICoffiret order;  lOof  3d  order 
+  10  of  4tb  order;  7  of  6th  order  +  21  of  3d  order  +  10  of  1st 
ordw. 

fi.  Analyze  and  txiuiHform  the  Examples  in  Article  70. 


SECT  ION     IV. 


PROBLEMS    FOR    MENTAL    SOLUTION. 

SI.  1.  How  many  men  are  5  men,  7  men,  11  men,  and  8  men? 

2.  How  many  dollars  in  three  boxes  if  the  first  contain  $9,  the 
wocoud  %i,  and  the  third  $6  ? 

NoTK. — TliB  niBik  I  signifiea  dullun  of  U.  B.  money.  Tlie  original  tonn 
of  it  was  }>n>l>*l>l7  *  l>arr«l  8,  S  ^galfjiag  8  Beab,  the  divlBlona  of  tlio 
Spaalah  <l(ill&r,  which  was  tulitu  aa  the  buiiB  of  the  U.  S.  coinage. 

3.  If  you  ahonld  pay  $4  for  a  hut,  812  for  a  coat,  and  tlO  for 
BOtnv  boots,  how  much  would  they  ull  cost  you  ? 

4.  If  there  are  7  verbenas,  G  duiaic6,  5  geraniums,  and  4  rosea 
tai  a  bonqnet,  how  many  flowers  in  the  bouiiuet  ? 

6.  !f  in  It  certain  hardware  store  there  are  11  ten-pound  weights, 

9  pound  weightH,  10  eight-ounce  weights,  12  ounce  weights,  and 

10  half-oiince  weights,  how  many  weights  in  all  ? 

&  If  you  should  write  7  thirteens,  8  twenties,  5  six-hundreds, 
nd  3  une-thousand-sJtty-fuur'a,  how  maay  numbtra  wonld  you 
write  in  allF 
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7.  If  in  a  certain  room  there  are  7  chairs,  2  sofas,  2  tables,  a 
stand,  a  book-case,  a  piano,  and  a  stove^  how  many  articles  of  fur- 
niture in  the  room  ? 

Note. — ^The  pupU  maj  here  be  shown  that  units  of  different  kind$  maj 
be  counted  together  as  units  of  the  same  tpeeies,    (Art.  14.) 

8.  If  in  one  house  there  are  3  men,  4  women,  and  2  children ; 
in  another  5  men,  4  women  and  3  children ;  and  in  another  2 
men,  2  women,  and  1  child;  how  many  men  in  the  three  houses? 
how  many  women  ?  how  many  children  ?  how  many  persons? 

9.  How  many  eggs  in  three  baskets,  the  first  containing  2 
dozen,  the  second  one-half  dozen,  and  the  third  11  eggs? 

10.  How  many  billa  has  a  man  who  has  a  $5  bill,  a  $2  bill,  a 
$10  bill,  a  $3  bill,  and  a  $20  bill  ?  How  many  dollars  has  the 
same  man  ? 

11.  How  many  wJuit  has  a  farmer  who  has  7  sheep,  10  cows,  4 
horses,  2  mules,  and  4  oxen? 

12.  How  many  days  in  the  three  winter  months?  How  many 
in  the  spring  months?  How  many  in  the  summer  months? 
How  many  in  the  autumn  months  ? 

13.  How  many  letters  in  the  first  ten  words  on  this  page  ? 

14.  How  many  panes  of  glass  in  the  windows  of  the  school- 
room? 

15.  How  many  are  5  +  6  +  7+8+9  +  10  +  11  +  12  +  13  +  14? 

Note. — The  pnpU  should  think  eUtfen,  eighteen,  etc.,  and  not  fire,  six, 
seven,  eight,  nine,  ten,  eleven,  for  the  sum  of  the  first  two  terms,  etc. 

16.  8  +  7  +  7  +  7  +  7  +  7  +  7  +  7  +  7  +  7? 

17.  19  +  8  +  8  +  8  +  9  +  9  +  9  +  6  +  6  +  6? 

18.  40  +  12  +  9  +  7  +  13  +  8  +  6  +  12  +  7  +  5? 

19.  59  +  11  +  12  +  10  +  13  +  9  +  14  +  8  +  15  +  7? 

Note. — ^Many  other  combinations  should  be  given  orallj  hj  the  teacher, 
until,  bj  frequent  and  rapid  practice,  the  pupil  can  perform  the  addition  as 
xapidlj  as  the  numbers  can  be  named. 

20.  If  fire  cents  were  paid  for  an  orange,  ten  cents  for  a  pencil, 
and  three  cents  for  some  paper,  the  number  of  cents  paid  for  all 
would  be  the  amount  of  5  cts.,  10  cts.,  and  3  cts.,  counted  together, 
and  this  amount  would  be  expressed  in  one  number^  18  cts.,  called 
the  sum  of  the  three  numbers. 
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CniB  operation  would  to  properly  indicated  by  the  eqnatioii 
(Art.  41), 

5  cte.  +  10  eta  +  3  Ota  =  18  ct& 
83.  AtltUHOH  ia  (he  proceee  of  uniting  or  combining  sev- 
eral numbers  in  one  sum  or  amount,  equivaient  to  all  the  units  in 
oil  tlie  numbers. 

D  eallrd  addenda  by  u  recent 

S3,  1.  Only  coordinate  units  of  the  same  species  or  kind  can 
be  added. 

3  men  +  4  men  =  7  men;  10  yd.  +  0  yd.  —  li;  yd.    3  men 
|.  «nd  10  yd.  cannot  be  added. 

1        Vi  yd.  and  2  ft  cannot  ho  added,  but  the  13  yd,  can  be  rwlnced 
I  to  fL;  12  yd.  =  30  ft.,  and  3C  ft.  -i-  3  ft.  =  38  ft. 
'        Six  tens  and  four  nnits  cannot  be  added,  but  ax  tons  may  be 
reduced  to  siiity  units,  and  GO  +  4  =  G4. 

2.  In  adding  large  numbers  it  is  convenient  to  arrange  coor- 
dinates of  the  same  kind  in  a  single  column;  otherwise  errors 
ITonld  be  more  likely  to  occur. 

S4*  It  ia  dosirablc  t^i  exjireM  aa  many  Buperior  nnitfl  as  jwasi- 

I  till^SO  when  several  numbers  are  to  be  added  it  is  more  convenient 
hto  add  the  column  of  tbc  lowest  order  first,  cxiiressing,  in  each 
I  eider  of  the  amount,  only  such  amounts  or  imrta  of  amounts  aa 
B  DOt  equivuk-nt  to  one  or  more  of  the  next  higlier  order,  and 
Bconbining  with  the  amount  of  each  column  tho  superior  unita 
ideriTcd  &om  the  sum  of  lower  ordent. 

Thus,  if  Iho  sum  of  a  column  of  tho  Ist  order  be  37,  only  7  la 

I  mitten  as  units,  the  30  being  rcdnced  to  3  tens  and  added  wilh 

I  (lie  column  of  tena    If  the  sum  of  a  column  be  128,  the  8  is  writ- 

I'hn  in  the  order  of  the  column,  the  120  is  reduced  to  12  of  tho 

nt  btfjhor  order  and  combined  with  the  flgurea  of  that  order.    If 

1  be  27  inches,  only  3  is  expressed  as  inches,  tho  24  being 

dnccd  to  2  ft  and  expressed  as  such. 

8&.  The  general  method  of  adding  is  expressed  by  tJio  fol- 


R  U  LE, 

Wrilt  the  nuvibers  to  be  added  to  that  co5rdinafe  fgures 
hmranged  in  columns. 
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2.  Beginning  ai  the  top  or  bottom  of  the  right-hand  column, 
compute  and  name,  in  succession,  the  sum  of  the  first  two  or  more 
numbers  in  the  column,  and  the  amount  of  this  sum  and  one  or 
more  of  the  next  numbers,  until  the  entire  column  is  added;  pro* 
ceed  thus  with  each  column  in  order. 

3.  Reduce  the  sum  of  each  column,  when  first  found,  to  units 
of  the  next  higher  order,  writing  in  the  order  of  the  column  only 
such  apart  of  the  sum  as  is  not  equivalent  to  a  superior  unit. 

Notes. — 1.  In  adding  numbers  not  arranged  in  columns,  as  in  parts  of 
Bills  and  Accounts,  cart  should  be  taken  to  cfmd^int  coordinates,  in  reading 
partial  amounts. 

2.  When  only  two  numbers  are  to  be  added,  it  is  more  convenient  to 
begin  with  the  highest  order,  writing  the  amount  in  regular  order  from  left 
to  right,  observing  to  increase  each  partial  sum  by  &ne,  if  the  sum  of  the 
figures  of  the  next  lower  order  is  more  than  0. 

8.  In  adding  numbers  of  the  Decimal  J^stem,  it  is  only  necessary  to  ex- 
press the  right-hand  figure  of  the  sum  of  each  column  in  its  order,  com- 
bining the  other  part  of  the  sum  with  the  next  higher  order.  This  is  gen- 
eraUy  called  "  writing  down  the  units  and  carrying  the  tens  to  the  next 
column." 

4.  The  general  Rule  given  is  adapted  to  the  addition  of  Compound  as 
well  as  Simple  numbers. 

86*  ILLUSTEATIONS. 

L       431  Beginning  at  the  top  of  the  right-hand  column^ 

709  read  10, 12, 16, 18, 19,  or  10, 16, 19.    Write  9  in 

262  the  Ist  order,  and  combining  the  (10  of  Ist  order 

44  =)  1  of  2d  order  with  the  first  number  in  the 

700  next  column,  read  4,  10,  14,  17,  or  4, 14, 17. 

2  Write  7  in  the  2d  order,  combine  1  with  4  of  3d 

31  order,  and  read  5, 12, 14,  21,  or  5, 14,  21.    Write 


2179  1  in  the  3d  order  and  2  in  the  4th  order.  The 
amounts  may  be  read  either  upwards  or  down- 
wards, but  the  pupil  should  not  say  one  and  two  are  three,  three 
and  four  are  seven,  seven  and  two  are  nine,  nine  and  nine  are 
eighteen,  eighteen  luid  one  are  nineteen,  neither  should  counting 
by  ones  (as  on  the  fingers)  ever  be  allowed. 

2   Add    i  ^7999  )  .    Beginning  at  the  left,  write  the  amount 
( 81892  )  at  once. 

129891 


ADDITION. 


31 


(23^0 
4.3T5 


tmSAM 


Beginning  with  the  righUhand  ordi?r,  write 
5  milla  in  the  4Ui  dec.  order.  Bead  the  next 
column  12  cents.  Write  2  in  the  order  of 
hundredths,  and  combining  the  1  with  the 
next  cohimn  read  C,  9, 11.  Write  1  dime  in 
tentlis'  place,  and  combining  (10  dimes  =)  $1 
-with  tbe  next  colnmn,  write  its  sum  8  iu  let  order,  2  in  3d  order, 
and  4  in  3d  order,  making  the  entire  amount  fuur  hundred 
twenty-eight  dollars,  twelve  cents,  five  milla. 

4.  Add  83.75 :  .25 ;  4.83 ;  9.75 ;  8.48 ;  10.70 ;  .37,  without  arrang- 
ing co6rdinat£s  in  columns.  In  Euch  a  case  each  order  mngt  be 
Ireptdiitinctin  the  mind  when  adding.  Beginning  with  the  lowest 
order  of  the  first  number,  wc  may  road  towards  the  right,  10, 12, 
17,  25,52.  Writing  down  the  2  we  next  read  10, 12,  20,  27,  31, 
38,  4J.  Writing  the  1  in  tenths'  phice,  we  read  7, 11,  20,  28, 5*. 
Wilting  38  as  dollars,  we  have  $38.12  as  the  entire  sum. 

87-  Tfsfs. — The  accuracy  of  the  work  is  generally  tested  by 
reading  the  additions  in  an  ogiposite  direction  from  that  in  which 
the  additions  were  first  made,  upwards  or  downwards,  or  if  not  in 
oolmnne,  towards  tho  right  or  left.  If  the  amonnts  obtained  in 
both  readings  are  tho  same,  it  ia  highly  probable  that  the  results 
are  correct,  but  if  tliey  are  not  equal,  there  is  certainly  an  error 
in  the  first  or  second  operation,  and  this  must  be  found  by  care- 
fully reviewing  thti  work  in  both  directions. 

88,  Another  metliod  of  testing  additions  depends  on  the  fol- 
lowing principles : 

1.  The  sum  of  several  numbers,  divided  by  any  number,  will 
give  tb«  same  remainder  as  would  be  obtained  by  dividing  each  of 
the  nnmbers  by  tho  same  divisor  and  then  dividing  the  earn  of 
the  remainders  by4he  sume. 


Thns 

4G8  + 
D2G-f- 
_3M  + 

10 
10 
10 

Qnotlenl 
=     Vi 

Rem. 
8 

^     92 
=    34 

6 
0 

MBom 

(8 

+  6)  + 

10 
10 

=  173 
=      1 

1] 

These  remainders 

equal. 

are 

3% 
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64-^7 
23 -i- 7 
96 -f- 7 


Sum  182  -5-  7 

And     (1  +  2  +  4)  -J.  7 


9 

3 

13 

26 
1 


1 
2 

4 


t  Equal  remaindenB. 


2.  Any  number  divided  by  9  will  give  the  same  remainder  as 
the  sum  of  its  digits  dinded  by  9.    (Art  188.) 
Thus  17092  -5-  9  =  1899  and  1  rem, 
And  1  -h  7  +  0  +  9  +  2,  (=  19)  -T-  9  =  2  and  1  renL 

Note. — ^The  namber  one  less  than  the  base  or  radix  of  any  STStem  of 
numbers,  holds  the  same  relation  to  numbers  in  that  sjstem  as  0  does  to  all 
nnmbers  in  the  decimal  system.  This  is  true  of  11  in  the  duodecimal  sys- 
tem,  6  in  the  septenary,  etc. 

89*  Test  by  Nines. — 1.  Divide  the  sum  of  the  digits  in  each 
number  by  9,  and  write  down  the  remainders. 

2.  Divide  the  sum  of  the  remainders  thus  found  by  9,  and  write 
down  the  remainder. 

3.  Divide  the  sum  of  the  digits  in  the  amount  by  9,  and  if  the 
remainder  thus  found  equals  the  remainder  found  just  before,  the 
amount  is  correct 


Thus, 


76093 

4126 

701045 

364 

15 


(7  +  6  +  0  +  9  +  3)       -^  9,  gives  rem. =7 


tt 


tc 


iC 


(C 


tc 


=4 

=8 
=4 
=6 

=2 
=2 


(4  +  1  +  2  +  6)  ~9, 

(7+0  +  1+0+4  +  5)^9, 

(3  +  6+4)  -+9, 

(1  +  5)  -+9, 

781643        (7  +  4  +  8  +  4  +  6)      -+9, 
(7+8  +  l  +  6+4+3)-r9, 

Ohservaiion. — Accuracy  must  be  acquired  by  careful  practice, 
rapidity  may  be  acquired.  These  two  acquireiHents  are  the  most 
desirable  scientific  qualifications  of  an  accountant 

00%  Adding  several  columns  at  once. — 1.  Considerable  prac- 
tice will  enable  the  accountant  to  add  more  than  one  column  at 
once.  This  contraction  cannot  well  be  extended  to  more  than 
three  or  four  columns  with  any  practical  advantage. 

The  process  in  such  cases  is  merely  an  extended  application 
of  the  plan  of  legiuning  at  the  left  to  add.    (Art  85,  Note  2.) 


B  in  additig  i 


it  U  not  difficult  to  begin  at  the  loft,  and, 


_79 
163 
observing  that  I  of  2d  order  will  be  derived  from  the  first  column, 
1 163  at  once  as  the  sum  <jf  the  two  numbera. 

3.  If  7G,  85,  93,  07, 08,  and  46,  are  to  be  added,  we  may 
write  them  in  the  usual  manner,  and,  beginning  at  the 
top,  may  read  ICl,  254,  321,  419,455;  or,  reading  up- 
waids,  144,  211,  304,  389,  465. 

3.  Add  in  BOmo  manner  83-I-13  +  C4  +  50+47+66+ 
89  +  75  +  93  +  45  +  71+44  +  53  +  82  +  78  +  95  +  87  +  20. 


no.75 

100 
[  4Ja5 
M 
I  ISO 
KM 
I&18 

as 
m 


4.  Three  or  more  colninns  may  be  added  in  the  eamo 
manner.  Thus  wo  may  road  downwarda  1199,  1C9C, 
2G48,  2998,  SS7J ;  or  upwards  1225,  2177,2084,3452, 
5*75. 

6.  Add  in  same  manner  243 +  465 +  371+ 842 +  C07  + 
829  +  743  +023+247+350  +  465+283  +  472  +  574  +  520 
+800  +  943  +  721+845  +  297. 

6.  When  columns  are  incomplete,  the  operation  is 
not  at  all  difficult,  as  in  some  Bill  and  Ledger  coU 
umns.  Read  downwards  13.75, 18, 18.50, 19.70, 227.50, 
302.08,  202.83,  202.85,  267.85,  278.01,  279.3,3. 

7.  Add  in  ea 


•7.50 

Jl  52.25 

«40.50 

12.35 

10.05 

12.25 

200.00 

1850 

1CO.0O 

81.15 

17.43 

70.40 

19.00 

20.00 

45.50 

&  This  method  may  be  used  in  adding  horizontally.  Thus, 
,  8.02,  .76,  1.50,  17.12,  5.00,  2.18,  may  be  read  towards  the 
jht,  7^7, 8.02,  9  J2,  2C.04,  31.64,  33.82. 
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91.  EXEBCISES  US 

couirriNa  and  il 

1.  Count  hj  fours 

from  7  to    87. 

2. 

Jives 

tc 

3  to  103. 

3. 

sizes 

(C 

5  to  125. 

4. 

sevens 

u 

4  to  144. 

6.            " 

eights 

u 

3  to  163. 

6.            " 

nines 

<( 

2  to  182. 

7. 

twelves 

a 

6  to  245. 

8. 

scventeens        " 

6  to  346. 

9. 

cightee7is         " 

7  to  367. 

.0. 

twenty- 

threes  " 

8  to  468. 

92.  EXAMPLES  IN  ADDITION. 

Note. — The  following  additions  should  be  perfonned  by  difierent  meth- 
ods, each  result  should  be  tested,  and  contractions  should  be  practiced  till 
sufficient  skill  is  acquired  by  the  student  to  render  him  accurate  and  ra§rid 
in  such  computations. 

1.  Seven  Ihousand  4  hundred,  XI  +  VI,  nine  hundred,  twenty 
+  19  million,  30  thousand,  DC  +  eleven  hundred  thousand,  17 
hundred,  nine  +  two  hundred  seventy  million,  XLIX  thousand, 
64  +  ninety-nine  million,  CMIX  thousand,  DLXIX. 

2.  XV,  sixty  +  MMDCCLXXVII  4-  fourteen  million,  sixty- 
nine  thousand,  forty  +  97  billion,  689  million,  8  thousand,  twelve 
+  CXL  million,  seventy-six  thousand,  four  -f  twelve  hundred 
seventy-nine  thousand,  ninety. 

3.  Ninety-eight  million,  DLV,  eighty-seven  +  MMM,  forty- 
nine  thousand,  CMXLIX-f  280  thousand,  six  hundred  LXXIV+ 
nine  hundred  eight  thousand,  98  tens,  VII  +  79  million,  879 
thousand,  six  hundred,  99. 

4.  87  billion,  384  thousand,  eighty-four  +  sixty-seven  million, 
49  thousand,  ten  +  907  thousand,  twelve  hundred  seventy  + 
eighty-eight  billion,  12  million,  67  thousand  +  9  billion,  900  mil- 
lion, 80  thousand,  900. 

5.  760  +  400250  +  89997  +  9877  +  786+5432  +  10897  +  780040 
+  600899  +  8997. 

6.  9999  +  88080  +  707007  +  66778  +  890769  +  888  +  7777+ 
999999  +  78966  +  987654. 
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7.  12345  +  C7890  +  23450  +  78902 +  34567  + 89023 +45C78  + 
|0I23+5C789  +  9S;G5. 

8.  987054  +  976548  +  9G5487  +  954876  +  948765  +  876549 
-  866407  +  S5407G  +  849765  +  765498  +  754987C  +  749876 

5^654987  +  C40876  +549870  +  456789  +  567894  +  678945  +  789456 
lt'694S67. 

9.  U.50  +  2.45+.75  +  9.CS  +  10.25+1.12  +  .75  +  1.82  +  16.36  + 
*7+ 19.15 +  12Ji5 +5.00  +  2^0  +  19.20 +  .0O+3.84+.48  +  31.00  + 

1J3. 

IOl  120. +  17.48  +  830.75  +  910.17  +  800.50  +  560.92  +  130^5  + 
_M0  +  4.87  + 15.63  + 18.00  +  7.40  +  238.02  + 18^5  +  5.00  + 167.80  + 
169+432.70  +  0.48  +  261.15. 

11.  The  expense  of  the  Rijvoltitionary  War  was  estimated  to 

B  »135,183,703 ;  uf  the  War  of  1812,  *107,159.003 ;  of  the  Mexi- 

r,  ♦66,000.000 ;  of  tbe  War  of  the  a'bellioQ,  t3, 000,000,000. 

a  t.hf  total  estimate  for  ttko  four  wars? 

.  Find  the  totnl  jxipiilation  of  the  largest  ten  cities  in  tha 

i  States  in  1870,  from  the  following  Census  Eeport: 


r  York 042,541 

idclphia 074,022 

iklyn 396,300 

310,804 

298,983 


Find  tha  total  foreign  commerce  of  the  United  States  in 
and  foreign  vessels  for  the  five  ycjirs  mentioned  iu  the 
■ing  table : 


Baltimore SCW.-il 

Boston 250,626 

Cincinnati 210,239 

New  Orleans 191,333 

San  Fmnciaco 149,482 


rmrt*  nod  ImporTu 
Xmerluui  isfirfji). 

*339.27-i,084 
405,485,iC3 
607,247,757 
167,402,873 
289,050,272 


la  foreltEii  vi-Bxcle. 

890.746,954 
131,139,904 
255,040,793 
437,010,124 
686,492,012 


Find  the  total  estimated  popnlation  of  Europe  from  the 
Btati^tios: 

4,827,000  I  Portugal 3,830,000 

■k 1,785,000  noiimanla 4,701,000 

1,507,000  I  niissifl 71,633,000 
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Prance 38,193,000 

Greece 1,330,000 

Great  Britain 30,836,000 

Italy 26,500,000 

Luxemburg 200,000 

Xetherlands 3,626,000 

Austrian  Empire  . .  35,978,000 


Sweden 4461^00 

Norway 1,699,500 

Switzerland 2,517,000 

Servia 1,208,000 

Spain 16,413,000 

Turkey 10,622,000 


15.  Find  the  total  population  of  the  British  Provinces  in  Nortli 
America^  estimated  as  follows  in  1870 : 

Ontario  and  Quebec,  3,201,351;  New  Brunswick,  302,950; 
Nova  Scotia,  375,511 ;  Prince  Edward  Island,  93,338;  Newfound- 
land, 146,536 ;  British  Columbia  and  Vancouver,  10,000. 

16.  Compute  the  number  of  miles  of  railways  in  the  United 
States,  and  their  total  cost,  from  the  following  table  of  statistics 
in  January,  1870 : 

Sections.  IfUes  R.  R  Coft 

Northeast 4,274  $179,805,000 

Middle-east 10,792  652,619,000 

Southeast 5,837  154,000,000 

Gulf  and  Southwest 5,294  180,472,000 

West  and  Northwest 20,828  949,667,000 

Pacific  and  West 1,835  95,850,000 

17.  Compute  the  number  of  acres  devoted  to  raising  cotton, 
and  the  number  of  bales  produced  in  the  United  States  in  1870^ 
from  the  following  table : 

states.  Acres.  Bales. 

North  Carolina 451,714  170,000 

South  CaroUna 601,764  220,000 

Georgia 1,330,491  495,000 

Florida 140,909  60,000 

Alabama 1,437,272  510,000 

Mississippi 1,644,512  725,000 

Louisiana 920,700  495,000 

Texas 900,937  466,000 

Arkansas 711,734  375,000 

Tennessee 526,184  215,000 

%er  States 218,823  80,900 


I 


IB.  Compute  the  total  number  of  immigrants  who  arrived  in 
tbe  United  States  from  186fi  to  18G9,  inclusive,  from  the  follow- 
ing statistics : 

IramigranU  in  1366,  200,430;  in  1857,  251,300;  in  tSS8, 
123,126;  in  1S39,  121,282;  in  1S60,  153,640;  in  1861,  91,930; 
in  1882,  91,987;  in  1S63,  170,282;  in  1S64,  198,418;  in  1885, 
248,120;  in  1866,  318,554;  in  1S67,  298,358;  in  1863,  297,215; 
in  18119,  352,569. 

19.  Compnto  the  total  number  of  bushels  of  the  various  kinds 
of  grain  prodaued  in  the  United  States  in  1809,  from  the  follow- 
ing statistics : 

Wheat 264,146,900  busheU. 

Hye 22,327,900       « 

Poaa  and  Beans 15,703,444       " 

Oats 298.284,000       " 

Buckwheat 17,255,500       « 

Com 874,120,005       " 

Barley 28,652,300       " 


20.  Compute  the  entire  population 
1870,  from  the  following  statistics  of  the 


of  the  United  States  in 
U.  S.  Census  Report: 


Ab »;ia.oa2 

Atk....  48MT1 

Od (MO^IT 

OoBB...  687,434 


I* TM.'IIO 

,    02fi,i)1.1 
,    780^U4 

..l,4.i7;fr>i 
Del 135.015  I  Mich... 1.184^-)9 


Pta.. 


187.748    Miui 


G«... ...1,184.100    Miaa.... 

KL fl.WO^Bl  Imo..... 

Zl)d....-l.aw.B37|  Neb.... 
Imm.... 1.104,030  I  Nav.... 
Km.....  801.399'  N.H.... 
jiy. 1,831/111  !n.  J.... 


N.T... 
N.C... 
Ohio... 
Oreg.. 

H. I.... 
S.  C. . . 
Tenn  .. 


,4,Se2,7n» 
1,071.301 
2.605.3(10 
B0.&:3 
3,131,«51 

ai7.;)53 

785.nO0 
1.958.S30 

618.570 
.  830.551 
Ifl:C.l03 

44i,014 


Wis.  ...1,054,870 
Ariiona,.,  0.658 
Colorado..  303U 
Dakota....  14,181 

D.C 13!,70O 

Wftho H.M9 

MoDtaua  ..  !0,5Ml 
New  Hex.  01,874 

I'Uli 80,780 

Wash 23.956 

Wyoming.  0,116 
Total 


LEDGER    COLUnnS. 

t?.  In  adding  long  columns  nf  figures,  us  in  a  Ledger,  the 
method  is  sometimes  used : 
the  columns  in  order,  and  place  tbe  footings  under  each 
njKin  a  separate:  picca  of  paper  (testing  tbo  accurac)'  ol  the 
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same) ;  point  off  the  right-hand  figure  (except  in  the  last  column), 
and  add  the  left-hand  figure  or  figures  to  the  next  oolumn,  thus: 

$57.45 

28.75  Process. 

36.87  47 
4.56  4.7 

98.88  6.1 
6.25  29 

49.38 
9.63 


$291.77 

The  figures,  expressing  the  sum  of  the  left-hand  column,  to- 
gether with  the  figures  cut  off  on  the  right,  read  upwards,  will  be 
the  sum  totaL  The  advantage  of  this  method  is  twofold :  1.  The 
partial  results  being  preserved,  it  is  easier  to  detect  errors.  Any 
column  may  be  readdcd  without  the  trouble  of  adding  the  pre- 
ceding. 2.  The  total  sum  when  written  is  correct,  and  the  page 
IS  not  defaced  by  erasures  and  corrections. 

The  student  should  write  out  long  ledger  columns  on  slips  of 
paper,  and  daily  practice  in  adding  them,  being  as  careful  to 
obtain  a  correct  result  as  he  would  be  in  actual  business. 

The  following  ledger  columns  are  given  merely  as  examplefiu 
The  student  can  easily  increase  the  number  of  them  to  any  extent: 


/. 

J9. 

S, 

S. 

3.25 

32.56 

75.50 

19.50 

8.37 

8.15 

284.38 

23.86 

2.50 

6.33 

3287.15 

12.45 

12.35 

17.09 

111.01 

14.52 

9.00 

.90 

43.96 

25.48 

.88 

.75 

263.55 

42.54 

.93 

3.25 

1900.09. 

8.60 

4.65 

21.87 

1356.63 

9.37 

5.48 

22.20 

15.20 

8.80 

10.12 

7.15 

7.15 

.65 

1.20 

4.32 

13.48 

.73 

9.15 

78.90 

3456.38 

.38 

7.75 

18.88 

348.54 

IIM 

18.64 

3.33 

2.75 

M 

SECTION    V. 
MULTI  PLI  CAT!  ON. 

PROBLEMS  FOR  nE^TAL  SOLUTIOH. 

1.  How  many  ilajs  iu  3  we-t-ks  ? 

2.  IIow  niaay  dnjs  iii  4  weeks  and  5  weeks? 

3.  How  much  will  U  barrcU  of  apples  cost  at  t3  per  barrel? 
i.  How  mucU  will  two  coata  cost  at  $14  each  ? 

6.  How  mucli  are  a  mari's  espcnses  for  4  weeks  if  he  paja  $7 
per  wt-ek  for  board  and  $3  per  week  for  other  expeuscs? 

C.  How  niaiiy  wings  have  6  ducks  and  5  geese  ? 

7.  How  many  whwJs  on  4  wagons,  3  carriages,  and  3  dray- 

CBVtS? 

8.  If  a  man  bnya  two  cigars  every  day,  paying  ten  cents  for 
each  one,  bow  much  will  be  pay  out  in  four  dayj? 

9.  Uow  many  vuluines  in  three  sets  of  Encycloptedias,  each 
OBD^stia^  of  10  iDlnmea,  and  in  3  seta  of  10  voluinoa  I'ac!!  ? 

10.  If  kad  pencils  can  be  bought  fi>r  8  cts.  each,  pens  for  fl 
I  otSL  per  doxen,  and  paper  for  IS  cts.  jkt  quire,  how  ranch  must  be 
t  paid  fur  3  {K'ncib,  2  dozen  pens,  and  3  quires  of  paper  ? 

IL  If  a  man  spends  two  hours  each  day  in  eating,  how  many 
botirs  would  111"  spend  in  the  month  of  July  in  oj,ting? 

12.  If  a  man  jiaid  fifty  cents  for  c:ich  of  three  meals  per  day, 
lOW  much  would  he  pay  f.ir  his  meals  in  September? 

V.i.  Huw  much  would  a  family  pay  for  magazines  and  papers 
afDuryeara  if  they  took  "Harpei-'s  Monthly"  at  84.50  per  year, 
I  "Our  Young  Folks"  at  «3,  t'.ie  "Bright  Side"  at  $3,  and  the 
["Weekly  Post"  at.  *1.S0? 

li.  If  a  man  should  start  from  Washington  and  travel  t<»wards 
I  ^rritflnirgh  fir  3  days  at  the  rato  of  30  miles  per  day.  he  would 
I  then  be  80  milea  from  Uarrisbn:;;!! ;  what  is  the  whole  distanco 
I  between  the  two  places?  > 

15.  ir  a  ladv  bought  0  yards  of  eheeting  fH  13  cts.,  3  yds.  flan- 
L  nel  III  22  cts.,  C  yds.  ciunbric  &  1 1  ots.,  and  10  yds.  delaine  ft  20 
I  cfa,  tmd  after  paying  for  all  hud  t3  left,  how  much  money  had 
I  she  at  first? 
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Note. — ^The  sign  @  signifies  at  or  each,  and  indicates  that  the  price  ^th 
which  it  is  used  is  the  price  per  yard,  pound,  or  other  unit  of  quantity  hj 
which  the  article  is  commonly  measured. 

16.  If  two  propellers  carry  33,000  bnshels  of  wheat  each,  and 
two  schooners  13,000  bushels  each,  how  many  bushels  arc  carried 
by  the  four  vessels? 

17.  If  each  of  three  schooners  carry  125,000  staves  and 
200,000  shingles,  how  many  staves  and  how  many  shingles  are 
carried  by  the  three  vessels  ? 

18.  Two  schooners  brought  171  cds.  of  wood  each,  and  another 
one  180  cds. ;  how  many  cds.  were  brought  by  the  three  ? 

19.  At  the  beginning  of  a  certain  week  there  were  700,000 
bushels  more  of  wheat  in  store  than  was  required  for  city  use  for 
6  days  at  5,400  bu.  for  each  day.  How  many  bushels  were  in 
store? 

20.  3  +  2x6  +  5x3x2x3  + 60  X  12? 

Note. — Other  combinations  should  be  given  orally  and  rapidly. 

9S.  1.  If  a  man  have  four  five-dollar  bills,  he  will  have  in  all 
$5  +  15  +  85  +  $5  =  $20.  In  such  a  case  the  man  is  said  to 
hsLYe  four  fivesy  and  $20  is  said  to  he  four  times  five  dollars.  When 
a  series  of  such  equal  numbers  is  to  be  combined,  one  of  the  equal 
numbers  is  said  to  be  repeated  or  taken  as  many  times  as  there 
are  equal  numbers  in  the  series ;  or,  it  is  said  to  be  multiplied  by 
the  number  indicating  how  many  equal  terms  are  to  be  combined. 

2.  In  ten  gross  of  buttons  there  are  (144  +  144  +  144  +  144  + 
144  +  144  +  144  +  144  +  144  +  144=)  1,440  buttons;  that  is,  ten 
144's  =  1440,  or  144  x  10  =  1440. 

3.  In  one  year  there  are  366  days;  in  12  years  there  are  twelve 
365's,  or  365  x  12  =  4380  days. 

In  multiplying  large  numbers,  as  it  is  practically  impossible  to 
perform  the  entire  operation  at  once,  we  may  consider  each  part 
of  the  number  separately  upon  the  principle  that  a  whole  is  equal 
to  all  its  parts. 

Thus  365  X  12  =  (twelve  5's  of  1st  order)  +  (twelve  6's  of  2d 
order)  +  (twelve  3's  of  3d  order). 

Taking  each  of  these  parts  twelve  times,  and  adding  the  re» 
suits,  we  ^all  have — 
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Twelve  S's  of  Ut  order        .        .        .        .  =      60 

"      6'8  of  2d     "  .        .        .        .  =    720 

■'      3'8of  :td     "  ....  =3800 

And  the  sam  of  these       .        .        .  =  4380 

4.  In  mnltiplying  403  by  23,  wo  may,  for  convenience,  write 

1  thus : 

Tlien  wo  Bay  three  2'8  =  6,  and  as  the  2  is  of  1st 
order,  the  reanlt  will  ho  of  the  lat  onler,  and  may  be 
written  as  Biieh.    Then  Ihreo  C'b  of  2d  order  =  18  of 
2d  order,  of  which  we  write  the  8  in  Ihc  2d  order, 
and  reserve  the  10  —  1  of  3d  order,  to  coinbim.'  with 
the  units  of  tliat  order.    Then  three  4's  —  12,  and 
1 1  added  makes  iho  entire  number  in  3d  order  =  13,  which  ia 
1  in  the  nsuai  manner.    Nest  we  multiply  by  the  20  or 
■  2d  OTdcr.    Twenty  2'a  =  40  of  1st  order,  or  4  of  2d  order, 
therefore  is  wrilten  under  the  8.    Then  twenty  C's  of  2d 
=  120  of  2d  order,  or  12  of  3d  order ;  sn  the  2  is  written 
Icr  the  .t  and  the  10  reduced  to  the  next  higher  order.    Then 
atj-  4'8  of  3d  order  =  80  of  3d  order,  or  8  of  4tli  order,  and  the 

iddf<l  makes  the  entire  number  in  4th  order  =  0.    Then  cum- 

tuning  the  two  juirtial  results  by  addition,  we  obtain  10626  as  the 
rsbU  prodneed  by  multiplying  402  by  23. 

Oti.  JtitttipHenfttm  is  the  process  of  finding  the  amount 
of  a  cvrtuin  number  of  equal,  numbers,  or  of  a  certain  number  of 
oqaal  paris  of  Eome  number. 

Thus  42  X  C  -  42  +  42  +  42  +  42  +  43  +  42  ^  253. 

18  K  J  =  (1  of  18)  X  5  =  3  4  3  +  3  +  3  +  3  =  15. 
<  X  3  =  ^  +  ^  +  ?  =  V. 

/,  X  }  =  (1  of  ,*, )  X  3  =  ,S  X  3  =  iV  +  -?j  +  i=,  =  A. 
97.  1.  The  number  of  which  the  whole  or  a  part  ia  to  be 
repeated  ur  multiplied  is  the  JUiiltipltraiitl. 

i.  The  number  indieutlng  bow  many  numbers  equal  to  the 
mnltipUcatid,  or  how  miuiy  parts  of  it  are  to  be  taken,  is  the 

3.  The  amount  obtained  by  multiplying  is  the  Product, 
yemsfj—i.  Tl..'  Mnltiplic«nd  qiiiI  Mnltiplier  nro  oiled  fador*  at  Um 

Prodorl,  uid  Ibc  Ptndiirt  in  ■  M'lUipU  ot  earh  ot  Ita  IaH/>ni. 

S:  Wli«i  the  miiltlplier cnnniot!)  of  iwremi  lih'ur««.  ilio  pmducta  of 

tgun  of  the  multli'liur  and  tLe  muitipliciuid  arv  piirlitil  produHt. 
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98*  The  product  of  any  two  factors  is  the  same,  whichever  of 
them  is  regarded  as  the  multipHcand.  Thus  three  4*8,  or  4  x  3= 
12,  and  four  d%  or  3  x  4  =  12. 

99*  The  product  is  of  the  same  kind  as  the  multiplicand. 

Even  if,  for  convenience,  the  factors  he  reversed,  yet  the  pro- 
duct may  still  be  regarded  as  of  the  same  kind  as  the  original 
multiplicand.  If  we  would  compute  the  number  of  hours  in  365 
days,  the  most  natural  reasoning  leads  us  to  express  the  operation 

hrs. 

by  24  X  3G5,  but  by  a  little  longer  process  of  reasoning  we  may 

hrs. 

express  the  operation  i>roperly  by  305  x  24 ;  for  if  there  were  but 
1  hr.  in  a  day,  in  305  days  there  would  be  3G5  hrs.,  but  as  there 
are  24  hours  in  a  day,  there  are  24  times  305  hrs.  in  3C5  days. 

100»  The  multiplier  is  properly  regarded  as  an  ahdract  num- 
her,  and  yet  what  we  may  call  the  logical  multiplier  may,  for  con- 
venience, be  used  as  the  arithmetical  multiplicand,  the  numerical 
result  being  the  same.     (Art.  98.) 

101.  By  writing  the  first  figure  of  each  partial  product  di- 
rectly under  the  figure  of  tlic  multiplier  producing  it,  figures  of 
the  same  order  will  be  arranged  in  columns,  and  can  readily  be 
added. 

Note. — This  arrangcnient  Ls  not  c^secntial,  but  convonient,  and  is  prop- 
erly a  part  of  the  art  of  multiplication. 

102.  By  observing  the  orders  of  figures  in  factors  and  pro- 
ducts, the  following  law  of  relation  between  them  has  been  dis- 
covered : 

LAW  OF  THE  ORDER  OF  FIGURES  IN  PRODUCTS. 

Note. — When  two  flgares  are  both  integral  or  both  decimal,  they  may 
be  said  to  be  of  Hmdlar  orders ;  but  when  one  is  integral  and  the  other  ded- 
mal,  they  may  be  said  to  be  of  dimmilar  orders. 

1.  The  order  of  the  product  of  any  tico  figures  of  a  similar 
order  is  one  less  than  the  sum  of  tlie  indices  of  the  orders, 

2.  The  order  of  the  product  of  any  two  figures  of  dissimilar 
orders  is  one  more  than  the  difference  of  the  indices  of  the  orders. 

Note. — When  the  orders  are  dissimilar  the  product  will  be  integral  if 
the  greater  ind(*x  be  that  of  an  integral  order,  and  decimal  if  the  greater 
index  be  that  of  a  decimal  order. 
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ILLDSTHATl 0  HS 


1.  400x30=8000;  that  ie,  (4  of  3d  order)  x  (2  of  2a  onler)  = 

8  of  4th  order.    (3d  +  ad)  - 1  =  4tli. 

8.  ,0O3x.Oa=.O0OOt(;  that  is  (3  of  ith  dec.  ord.)  x  {2  of  3d 
de&  order)=fl  of  Cth  dm  order.    (4th  +  3d)-l  =  Cth. 

3.  40x.002^.08;  that  Ls  (4  of  2d  order)  x  (2  of  4tli  dec.  order) 
=8  of  3d  doc.  order.     (4th-2d)  +  l=3d. 

4.  .03  X  300000-9000;  that  is  {3  of  3d  dec.  order)  x  (3  of  Cth 
order)=9  of  4th  order.    (6th-3d)+l=4th 
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1.  Writi  the  multiplier  under  the  viuUlpUcand  in  the  most 
fnntnitnt  order. 

%  Beginning  toitk  the  highest  or  hwtst  order  of  Ike  multiplier, 
ruUiplt/  each  figure  in  the  mvlltpHmnd  (beginning  n-ith  its  loio- 
t  order)  hg  each  signijicant  fgure  of  the  multiplier  in  succession, 
riling  Ike  coordinate  figures  of  the  several  partial  products  in 
4  wme  column,  and  reducing  to  superior  orders,  as  in  addition. 

8.  Add  the  partial  products  to  obtain  the  complete  product. 

ITM. — 1.  VHien  there  ara  cipliera  ot  tlie  riglit  of  either  fw'tor,  or  both 
m,  it  !•  most  cuiivoaietit  tu  wrl(i>  tlie  tagniflraut  figure  of  the  lowest 
V  io  tlin  mii1tii>liui'  uuilor  tliii  aignificiint  figuri!  of  the  lowest  unlcr  In  the 
]. 

^  determined  the  orderof  the  Gret  figure  of  the  fint  pnrtiiLl  pro- 
33^  tlio  QtM  fi^ireol  ench  Biirccediiig  partial  product  mo}' hu 
n  nndirr  tlie  oriler  li>  which  It  bulnngn,  or  the  first  (ii^n.'  of  each  par. 
■A  mnj  hii  wrilti-ti  uuder  the  figure  of  the  multiplier  producing  it, 
•  token,  when  tliiTe  are  ciphers  nl  the  right  of  either  factor,  to 
)  thi'  projier  order  ot  the  loivest  siguificsjit  Qgure  In  thu  ivniplete 
t,  by  knnexiug  oue  or  more  cipiie.rs, 
I.  Kufflclent  prainice  wiil  cttahle  ihu  puiiLl  to  use  two  liguri-s  uf  the  mnl- 
«  wheu  they  nre  not  large. 

104.  TESTS. 

Firnt  Method. — Revorsfl  tlie  factors. 

Second  Method. — Dividt.'  the  product  by  one  of  (he  fhctors,  and 
%  the  wurk  be  correct  the  qnnticut  will  eqiiu!  the  olhi-r  fiMStor. 

JTtird  Method. — 1.  Find  the  csceag  of  7iinfs  iu  eiwh  of  the 
kctors,  whcth:::r  two  or  more. 
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2.  Find  the  excess  in  the  product  of  the  excesses  in  the  fito- 
tors ;  this  ebould  equal  the  excess  in  the  entire  product 

Fourth  Method. — Find  the  sum  of  as  manj  nnmhen  equal  to 
the  multiplicand  as  there  are  units  in  the  multiplier. 


105. 


MULTIPLICATION    TABLE. 


1 

i 

S 

4 

10 

6 
12 

7 
14 

S 
16 

9 

JO 

IJ 
22 

la 

13 

28 

15 
30 

c 

8 

18]  20 

24 

20 

3 

6 

9 

13,1  15 

18 

21 

24 

27|  30 

33 

3G 

39i  42 

45 

U 

8 

12 

161  20 

24 

28 

32 

30  40 

44 

48 

62 

56 

60 

6 

10 

15 

20  25 

30 

35 

40 

45  50 

55 

60 

65 

70 

75 

G 

12 

18 

24  30 

36 

42 

48  54 

00 

Gb 

72 

78 

84 

90 

7 

14 

21 

28  35 

42 

49 

66,  63 

70 

77 

84 

91 

98 

105 

S 

16 

24 

32  40 

48 

56 

64  72 

80 

88 

96 

104 

112 

120 

9 

18 

27 

so!  45 

54 

63 

72  61 

SO 

9P 

108 

117 

126 

135 

10 

30 

3U 

401  60 

CO 

70 

60  90 

100 

110 

120 

130 

140 

160 

31 

23 

33 

44|  55 

CO 

88  99 

no 

121 

132 

143 

154 

165 

13 

24 

30 

48'  CO 

72 

84 

9CI08 

120 

132!l44 

15G 

168 

180 

13 

2fi 

39 

52  65 

78 

91 

i04!iir 

130 

I43;15C 

109 

182 

195 

U 

28 

42 

56l  70 

84 

98 

112:120 

140 

154168 

182 

196 

210 

15 

30 

45 

eo|  n 

90 

105 

120135 

150 

166 

180 

195 

210 

225 

16 

32 

48 

641  80 

90112 

128  144 

100 

176 

192 

208 

224 

240 

17 

34 

51 

68,  So 

i02;iifl 

136ll53 

170 

187 

204 

221 

238 

255 

13 

3(i 

54 

f2:  90 

108'l2(i;i44llG2 

180 

198 

216 

234 

S52 

270 

19 

38 

57 

1G    1)5 

114  133:152171 

190 

i09 

228 

247 

266 

285 

20 

W 

«(' 

80  1(111 

120140  10(1  18ll!'^00 

■i-iti'Ui) 

2(Hi  280 

300 

NOTBB. — 1.  To  find  the  product  of  anj  two  factors  in  the  table,  look  for 
one  ol  them  in  the  oalumn  at  the  left,  and  on  the  same  line,  toward  tlte 
right,  under  the  otber  factor,  to  be  found  M  the  top  of  the  tmble,  will  fae 
found  the  product. 

2.  The  entire  portion  of  the  Multiplication  Table  abore,  eochmd  In 
heavj  lines,  should  be  leanied  perfectly  bj  all  who  deeiie  lo  oompnte  wUh 
laptditf. 

106.  EXAHPLEB. 

1.  Uultiplj  S464  hj  S06. 

Multiplicand 3464  - 

Multiplier 306 

20734'    . 
10392 
Frodnct     .... 
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2.  Multiply  23045  by  70800. 

Teat  by  Nines* 
23045  5    Excess. 

70800  6        ** 


184360  30  ) 3  « 

161315  [ 

Ptoduct        1631586000  J  3  *< 

3.  Multiply  405678  by  34006. 

4.  Multiply  38674506  by  30080. 
6.  Multiply  46923000  by  46702. 

6.  Multiply  83400607  by  33000. 

7.  Multiply  843464  by  30706. 
a  Multiply  708000  by  4700. 

9.  How  many  feet  would  a  horse  trarel  in  109  days  at  the  rate 
of  35  miles  per  day  ?    (A  mile  contams  5^80  feet) 

10.  How  much  can  508  men  earn  in  65  days,  if  each  man  re- 
oeiyes  3  dollars  per  day  ? 

11.  Multiply  365  by  243,  and  write  the  equivalents  of  the  par- 
tial products  in  Boman  numerals. 

Test  by  Nines. 
365  5    £xces& 

243  0         " 

5  X  0  =  01       " 


1095 

-  MXCV. 

1460 

=  XIVDC. 

730 

=  LXX1IL 

88695  0 


(( 


Note. — Partial  products  should  be  read  until  the  pupil  can  give  the 
proper  value  to  each  without  any  hesitation. 

12.  76943  X  87659.  19.  24352  x  15. 

13.  123456  X  78901.  20.  65230  x  16. 

14.  234567  x  89012.  21.  379  x  485  x  896. 

15.  345678  x  90123.  22.  109600  x  408000  x  870. 

16.  897498  x  986589.  23.  1148  x  230476. 

17.  34090  X  78009.  24.  347  x  347  x  347. 
la  85042  X  59700.  25.  869  x  869  x  869. 

26.  Find  the  sum  of  7056  x  73,  and  984  x  21. 

27.  (493  X  89)  +  (9070  x  46)  +  (864  x  930). 
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28.  (03  X  10) +  (63  X  8) +  (63  x  6) +  (63  x  21) +  (63  x  17). 

29.  375  X  12  X  20  X  4. 

30.  375  X  (12  X  20  X  4). 

CONTRACTIONS. 

JO 7.  Contractions  are  of  two  kinds — 

1.  The  abbreviation  of  written  solutions  by  mental  computa- 
tions. 

2.  The  substitution  for  ordinary  processes  of  others  more  brief 
but  producing  the  same  results. 

The  object  of  all  contractions  is  to  secure  accurate  rapidity  in 
computing,  by  writing  only  a  part  of  the  solution,  and  in  many 
cases  only  the  result. 

Care  should  be  taken  to  use  the  most  appropriate  and  best 
contraction  in  each  particular  case. 

108»  To  multiply  by  a  unit  of  any  integral  order ;  as,  10, 100, 
1000,  etc. 

To  the  multiplicand  annex  as  many  ciphers  as  are  in  the  mul- 
tiplier,  or  remove  the  decimal  point  to  the  right  as  mxiny  places, 
less  one,  as  the  order  of  the  unit  in  the  multiplier.   (Art  60,  Note.) 

1.  3.  X  10  =  30.     17.  X  100  =  1700. 

2.  450.  X  1000  =  450000. 

3.  87.42  X  10  =  $74.20. 

4.  $11.50  X  100  =  $1150. 

5.  $9.25  X  1000  =  $9250. 

6.  9080  X  10000. 

7.  1447  X  1000. 

8.  $150.  X  100. 

9.  $220.75  X  1000. 
10.  14.372  X  100. 

Note. — Other  similar  examples  should  be  solved  by  the  pnpil,  writing 
only  the  results. 

109»  To  find  the  product  of  several  factors ;  as,  317  x  8  x  7 ; 
9280x10x40;  369x12x12;  7x7x7x7. 

Compute  the  product  of  ttco  or  more  of  the  factors  mentally, 
if  convenient,  and  multiply  this  by  another  factor,  or  by  the  pro- 
duct of  two  or  more  of  the  other  factors. 
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1.  317  X  8  X  7=317  x  56,  or  2536  x  7. 

2.  9280  x  10  x  40 = 9280  x  400,  or  92800  x  40,  or  (as  40=4  x  10), 
928000x4. 

3.  309  X 12  X  12=369  x  144,  or  4428  x  12. 

4.  7x7x7x7=49x49,  or  343x7. 

5.  4  X  4  X  4  X  4  X  4  X  4=16  X 16  X 16,  or  64  X  64 

Notes. — 1.  Any  nomber  that  can  be  produced  by  multiplying  together 
two  or  more  integral  factors,  is  called  a  Composite  number. 

2.  The  process  of  finding  the  product  of  several  equal  factors  is  Involu' 
tion,  and  the  product  of  such  factors  is  a  certain  Power  of  one  of  them. 
Thus  the  product  of  8  x  8  x  8=27,  is  the  third  power  of  8,  and  to  obtain  it  3 
is  inudved  to  the  third  power,  or  is  used  three  times  as  a  factor,  and  the 
aquation  for  this  is  8'=27.    (Art.  84.) 

6.  7091  X  4  X  9. 

7.  $125.15  X  10  X  70. 

8.  2240  lbs.  X  7  X  80. 

9.  608700  X  6  X  5  X  10  X  10. 
10.  480  X  600  X  7  X 10. 

Note. — It  may  be  observed  that  when  there  are  ciphers  at  the  right  of 
two  or  more  of  several  factors,  as  many  ciphers  as  all  of  them  may  be  an- 
nexed to  the  product  of  the  significant  figures  of  the  factors ;  as,  7200  x  50  x 
8x200  =  the  product  of  72x5x3x2  (=72x30=),  2160,  with  five  ciphers 
annexed  =  216000000. 

110*  To  find  partial  products  when  one  part  of  the  multi- 
plier is  a  multiple  of  another  part ;  as,  356  x  84 ;  8  being  equal  to 
two  4'8 ;  921  X  312 ;  12  being  equal  to  four  3's. 

Multiply  first  hy  the  smaller  part  or  figure^  and  tJien  multiply 
the  partial  product  thus  obtained  by  the  ratio  of  one  or  more  of 
the  otiier  figures  of  the  multiplier  to  the  part  used,  to  obtain  tlie 
partial  product  by  them. 

EXAMPLES. 

1.        356  Multiply  the  first  partial  product  by  2  to  ob- 

8|4       tain  the  partial  product  by  8. 

1424 

2848 

29904 
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2.         921  Here  multiply  first  by  3,  then  multiply  this 

3112        partial  product  by  4  to  get  the  partial  product 
2763  ty  12. 

^^^^^  Note.— Be  careful  to  write  each  partial  prodact  in 

287352       its  proper  order. 

3.  $8924x42;6.     (42=7x6.) 

4.  70429  X  72800.    (72 = 9  x  8,  or  28 =4  x  7.) 

5.  649600  X  84J2.    (84=7  x  12.) 

6.  40987  X  639. 

7.  56140  X  8729.  9.  80974  x  90153. 

8.  12345  X  8020.  10.  52863  x  14412. 

1 11.  To  use  the  multiplicand  as  a  partial  product,  when  only 
two  partial  products  are  required,  and  one  figure  in  the  multiplier 
is  1 ;  as,  multiplying  by  14, 16,  21, 104,  501,  12001,  etc 

Wriie  the  multiplicand  as  the  first  partial  prodiict  by  1,  then 
multiply  THIS  by  the  other  part  of  the  multiplier y  being  careful  to 
write  the  figures  of  the  second  partial  product  under  the  caordi* 
nate  figures  of  the  first  partial  product. 


EXAMPLES. 

1. 

763  xl9. 

2.   128  x  401. 

6867 

512 

14497 

51328 

3. 

10796    X 10012. 
128552 

108088552 

4.  56098  X  61. 

5.  12560x7001. 

6.  496  X 1201. 

7.  8900  X 10080.     (Art  109,  Note.) 

8.  5241  X  136.     (Art  110.) 

9.  5280  X  4801. 
10.  1728  X 124100. 

113.  To  find  an  equivalent  product^  when  the  multiplier  is 
one  less  than  an  exact  number  of  tens;  as,  19,  59,  99,  999,  etc 

Multiply  by  the  nearest  exact  number  of  tens^  {using  oontrao- 
tion),  and  from  the  product  subtract  the  multiplicand. 
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763  X  59=one  less  than  sixty  703's, hence=  (763  x  G0)-7C3 
>780-7e3=45017. 
2.4208x891 

8.  61804x119. 

4.  56  X  99.    (Art  108.) 
6.  1728x999. 

6.  63  X  9900. 

7.  70438912x90999. 
a  807  X  990. 

9.  3610x9000. 


Note.— Other  coutnctloitfl  maf  be  foand  in  Aiticlea  181, 168,  ISi,  ux 
etben  KIHX  tcay  be  invented  b^  the  student  oi  the  accounlaut  in  prmctice. 


^P  213. 


SECTION    VI. 


SUBTRACTION. 


PROBLEMS  FOR  MENTAL  SOLUTION. 


1.  How  many  hours  in  the  forenoon  of  a  day  vhen  the  bqh 
rises  at  fire  o'clock? 

2.  If  a  boy  receive  25  ct&  from  hia  father,  and  spend  18  cts, 
ho»  much  has  he  still  ? 

5.  If  a  man  should  buy  two  dozen  eggs,  and  should  find  seven 
broken,  how  many  whole  ones  would  there  bo? 

4.  If  a  lady  buy  somo  thread  for  10  eta,  some  needles  for  5 
eta,  some  cloth  fur  20  cts.,  and  some  braid  for  8  cts.,  and  give 
the  clerk  50  cts.,  how  much  change  should  he  return  ? 

6.  If  ft  grocer  sells  2  lb.  of  butter  @  28  eta,  2  chickens  ®  40 
ctfl,,  and  8  qt  of  berries  @  12  eta,  and  receives  a  two-dollar  bill, 
bow  roucli  change  should  he  return  ? 

6.  If  your  letson  consisle  of  15  articles  each  dnv,  and  you  leant 
aU  but  S  articles,  how  many  articles  would  you  learn  in  5  day^ 
i  how  many  would  remain  unlearned  to  trouble  you  ? 
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7.  If  you  were  allowed  2  hours  in  which  to  learn  and  recite  a 
lesson,  and  the  recitation  were  to  occupy  40  minuteSy  how  much 
time  could  you  have  for  study  ? 

8.  Which  is  better,  and  how  much,  to  work  6  days  at  $1^ 
per  day,  or  to  receiye  $2^0  per  day  and  remain  without  work  2 
days  in  6  ? 

9.  Which  merchant  makes  more  in  one  day,  and  how  much 
more,  he  who  sells  82  yd.  of  cloth  (^  20  ct&,  which  he  bought  ® 
18  cts.,  or  he  who  sells  52  yd.  of  the  same  kind  of  cloth  ®  21  cts.? 

10.  On  one  day  of  July,  1870,  there  were  37,000  bushels  of 
wheat  shipped  from  Chicago,  and  on  the  corresponding  day  in 
1871,  89,000  bushels  were  shipped.  What  was  the  excess  of  the 
latter  over  the  former  ? 

11.  If  a  man  buys  2000  bu.  barley  ®  78  cts.,  and  sells  the  same 
®  80  cts.,  how  much  does  he  make  ? 

12.  In  one  day  the  cotton  sales  in  New  York  amounted  to  815 
bales,  of  which  210  bales  w^ere  for  exportation ;  how  many  were 
for  home  use  ? 

13.  At  the  close  of  a  certain  day  there  were  98,000  bu.  oats 
stored  at  Buffalo,  44,000  bu.  having  been  received  during  the  day. 
How  many  bushels  were  in  store  on  the  morning  of  the  same  day? 

14.  In  two  days  $800,000  in  specie  was  shipped  from  Boston. 
The  first  day  $450,000  w^as  shipped ;  how  much  waa  shipped  the 
second  day  ? 

15.  If  at  Xew  Orleans  the  stock  of  cotton  be  57,084  bales,  and 
at  Galveston  25,058  bales,  how  many  more  bales  at  the  former 
place  than  at  the  latter? 

IG.  If  a  man  buy  2000  lb.  wool  &  52  cts.,  and  sell  the  same  & 
58  cts.,  and  also  sell  3000  lb.  &  54  cts.  that  cost  him  57  cts.,  does 
he  gain  or  lose  by  the  two  transactions,  and  how  much  ? 

17.  91- 7  X  2- 60- (8  X 12)  X  6-30? 

18.  43  +  13-48x11+50-120x5  +  17? 

19.  17000  +  41000-38000-1400x9? 

20.  $4.50 + $6.50  X  8  -  860  -  $14  -  $14  ? 

Note. — Other  combinations  should  be  given  orally  and  rapidly. 

21.  If  a  man  who  has  $12  expend  $3  he  will  have  9  left.  This 
$9  is  the  Remainder  of  $12— $3. 

,22.  If  A  own  9  lots  and  B  5,  A  owns  4  more  lots  than  B. 
This  4  lots  is  the  JDtfference  between  9  lol^  and  5  lots;  Q^'wS. 
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S3.  The  ditTerenoe  between  two  numbers  is  equal  to  tbe  re- 
mainder  that  U  found  by  taking  &oin  the  lorgci  as  many  unite  ai 
are  expressed  by  the  smaller. 

Note. — This  Etatement  refers  only  to  numbers  as  expressed  in  Aritbine- 
tic  u  paeitivo  tenns,  uid  not  to  the  campariaoii  of  positive  terms  with  negi- 


24.  How  much  more  cloth  in  a  piece  10  yda.  long  than  in  one 
7  yda  long  ? 

ir  Ibe  shorter  piece  were  applied  as  a  measure  to  the  longer,  it 
would  be  found  that  the  longer  contuiocd  3  yds.  more  than  the 
shorter. 

11-t.  Subtraction  a  the  process  of  comparing  numbers  to 
find  their  differcuco.    The  larger  number  is  called  the  Minu- 
end, because  it  is  to  be  diminished ;  the  smaller  number  is  called 
_,tiie  Siibtrnkend,  because,  in  a  certain  sense,  it  ia  to  be  taken 
BMn;  from  the  other. 

^m^   tl5.  In  subtracting  it  is  generally  more  convenient  to  write 
"■  tte  figures  of  tlie  subtrahend  under  the  coordinate  figures  of  the 
minocnd.  and  the  remainder  below  a  horizontal  hue  drawn  under 
the  subtrahend. 

SoTK.— SoBietlnica  it  ia  more  convenient  to  reverse  tlio  positions  of  one 
or  twrt  isriiis.  TliiiB,  if  n  mnn  liuvo  $7C,  and  pay  for  3  T.  eoni  @  (19,  wo 
OMild  most  conveniently  find  bow  mucli  lie  liad  left  by  tbe  following  ai- 
aagrmmt  ot  t«nui,  $18  writing  the  mluaeiid,  (7S,  tuider  the  Ba1>- 
tnheBd,$U.  _8 


made 
■sin 

■ 
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To 
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I  i/<?.  When  each  figure  of  the  subtrahend  ia  not  larger  than 
!  ooOrdinate  of  Ihe  minuend,  the  comparison  is  rery  readi^ 
made,  and  the  result  may  be  written  at  once  &om  Uft  to  right; 
■sin — 

78401 G29 

J3201428 

35200203 

117.  'When  one  or  more  figures  of  the  subtrahend  erceed  the 

oo^kdinatos  of  t)ie  minuend,  and  the  numbers  are  so  large  as  not 

B  be  Kodily  and  exactly  compared  in  the  mind  at  once,  Eucb  i 
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transformatiQzi  is  made  as  to  separate  the  minuend  into  several 
parts  larger  ihaa  the  oorreq[K>nding  parts  of  the  subtrahend 

m      '^  ^  ^  {.  the  minuend  may  be  transformed  into 
-466789)  ^ 

hth  ttti  th    h      t      n 

6, 12,  9, 11, 10, 10,  from  which  we  can  take 
4    5  6    7    8    9   leaving  the 

Rem,  2  7  3  4  2  1.  It  may  be  observed  that  it  is  only  iie« 
cessary  to  reduce  a  single  umt  of  any  particular  order  to  sabor- 
dinates. 

hth  ttb    tfa     h     t      u 

827092  =  7,  12,  C,  10,  8,  12 
-  734264  =  7,    3.  4,    2,  6,    4 

Bemainder=        9   2     8   2     8 

This  process  of  transformation  is  sometimes  called  "borrowing 

tens." 

r 

11 8 •  Another  method  of  comparison,  called  ^adding  tens^" 
is  used  by  many.  This  is  based  on  the  principle  that  the  differ- 
ence between  any  two  numbers  is  the  same  as  the  difference  be- 
tween them  if  equally  increased  or  diminished.  Thus  15— 12=3; 
(16 +  6) -(12 +  6) =3,  and  (15-6)-(12-6)=3. 

In  case  a  transformation  is  required,  it  may  be  avoided  by 
adding  ten  to  any  figure  of  the  minuend  that  is  too  small,  and 
then  adding  one  to  the  next  higher  order  in  the  subtrahend — 

Thus  in  j  321 )  ten  is  added  to  1,  making  11,  from  which 
6    is    sub-    (  —136  )   tracted,  leaving  6;  1  ten  is  then  added  to 

3,  making  it  (185)  4,  and  ten  is  added  to  2,  making  12,  the 
difference  (12—4)  being  8;  then  1  hundred  is  added  to  1,  making 
2,  and  the  difference  (3— 2)  1  is  found.  It  may  now  be  observed 
that  we  have  added  to  the  minuend  10  tens  +  10  units,  and  to 
the  subtrahend  the  equivalents  1  hundred  +  1  ten ;  that  is,  the 

h      t      n 
minuend  has  been  changed  to        3,  12,  11 

and  the  subtrahend    ^        ^         2,    4,    6 
making  the  Remainder  =18     5 

which  is  equal  to  the  remainder  found  by  transforming  Hie 
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mmaetid  into 
eabtracling 
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RULE. 


1.  Wrila  the  figures  of  the  sublrahend  under  tie  eobrdinalt 
Jiffvrtit  of  the  minuend. 

3.  Begin  at  the  rigJU  hand,  and  suUract  each  figure  of  the 
ttiitrah^nd  from  the  figure  orer  it. 

3,  If  any  mimtfnd  figure  he  less  than  the  coordinate  figure  of 
the  itubtraliend,  increase  it  by  the  ratio  of  a  unit  of  tfte  next  higher 
order  to  a  unit  of  thai  order,  and  diminish  the  iiext  superior  fig- 
ure of  Ike  minuend  by  1 ;  or  add  to  tT  the  ratio  of  the  nextorder, 
and  add  I  to  the  next  superior  figure  of  the  xublraAend;  then 
tubtraet. 

Ki>TK.— la  the  dednu]  notation  10  ifl  the  ratio  to  be  added. 

130'  Test. — Add  the  hnic  remainder  to  the  snbtrahcnd,  and 
1  Till  equul  the  miuDccd. 


fTeet 


]^Ullt  EXAMPLES. 

'  1.  From  3081  take  3793. 

Rn  184  Uimiend  cbuiged  to  tnnL 
3084  Mintieiid. 
I  2793  Subtrahend.) 
I   391  Remainder.  ! 
3084 

2.  From  406300  take  347278. 

3.  From  100102  take  90903. 

4.  From  6000050  taki?  8ti433. 

6.  From  one  billion  take  one  million  and  ooA 
C.  From  3SG70804  tjike  38C7498. 

7.  From  30000070  take  4300007. 

8.  From  40  hnndreds  take  25  tens. 
8.  Fnm  205  t«ns  take  2G4  nnits. 

10.  From  230  tens  lake  12  liiindi'cda. 

11.  From  3  miUiona  take  i  thousands. 
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12.  From  16  tens  take  75  unit& 

13.  From  101  thousand  take  56  hundreds. 

14.  From  1  ten  take  8  units. 

15.  7980 -(120 +  5040). 

16.  (186908  +  3789)- (67403+80247).- 

17.  (365  X  63)  +  (879  x  99)'-(172098  x  1470), 

18.  9  X  mill  X 10-111111-8888. 


19.  4027804-MMLIXDXO-28  hundred. 

20.  (8982xl5)-(8982xl2). 
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SECTION    VII. 

DIVISION. 
122.  HENTAL  PROBLEHS. 

1.  How  many  lots  of  4  acres  each  in  24  A.? 

2.  How  many  weeks  in  35  days  ? 

3.  How  many  oranges  at  5  cts.  each  can  be  bought  for  15  eta.? 
4  How  many  patterns  of  5  yd.  each  can  be  cut  from  a  piece 

of  cloth  containing  43  yd.,  and  liow  many  yd.  will  remain  ? 

5.  How  many  cases  of  canned  fruit,  each  holding  12  cana^ 
Would  contain  120  qt.  of  fruit,  if  each  can  contained  2  qt? 

6.  How  many  7's  in  28  ?    In  49  ?    In  91  ? 

7.  Li  how  many  days  can  a  man  walk  96  miles  if  he  walk  4 
miles  an  hour  and  8  hr.  each  day  ? 

8.  If  15  men  can  pave  a  street  in  8  days,  in  how  many  days 
could  10  men  pave  the  same  ? 

9.  If  a  man  earn  $9.60  in  6  days  by  working  8  hr.  a  day,  how 
many  hours  a  day  must  he  work  to  earn  $12  in  6  days  at  the  same 
rate  per  hour  ? 

10.  How  many  qt  of  berries,  at  8  cts.  a  quart,  must  a  man 
give  for  14  lb.  of  sugar  at  12  cts.  a  lb.  ? 

11.  If  in  4  lots  there  are  24  acres,  how  many  A.  in  one  lot  ? 

12.  If  in  35  days  there  are  5  weeks,  how  many  days  in  one 
week? 
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33.  If  3  oranges  cost  15  cts.,  what  is  the  cost  of  one  orange  ? 

14.  If  a  piece  of  cloth,  containing  43  yd,  be  cut  into  5  eqaal 
patterns,  how  muny  yd.  in  each  pattern  ? 

15.  If  i  boxes  soap,  each  containing  30  lb.,  cost  $7.20,  what  is 
the  cost  per  lb.  ? 

16.  What  is  one-eighth  of  32  ?     73  ?    120  ? 

17.  If  a  man  buys  20  bushels  of  oats  from  one  man,  15  bu.  from 
i  mother,  35  bu.  from  another,  and  42  bu.  from  another,  at  GO  eta 

r  bu.,  and  then  Mils  an  equal  namber  of  bushels  to  each  of  8 
ten  at  C3  ets.  per  bu.,  bow  much  profit  doM  he  receive  from  each 
I,  if  all  the  grain  be  sold  ? 

18.  If  from  a  barrel  containing  311  gallons  of  syrup  81  gallons 
t  drawn  out,  and  what  remains  be  put  into  5  jugs  of  equal  size, 

If  many  gal.  in  euch  jug? 

19.  How  many  miles  ^jer  hour  must  a  horse  travel  to  go  as  far 
1 10  days,  Iraveliug  8  hr.  each  day,  as  a  locomotive  would  go  in 
>  hr.  at  24  miles  per  hour  ? 

20.  How  many  in  each  of  9  equal  parts  of  {17 -f  31  x  3—82  + 
»x3)? 

Observe  1st — ^That  in  the  flrst  ten  problems  we  are  required  to 

mparo  two  numbers  of  the  fmno  kind  in  respect  tu  their  nmgni- 

ide;  that  is,  to  find  the  Ralio  of  the  two  numbers. 

Obson'c  2d — That  in  the  last  ten  problems  wo  are  required  to 

find  how  many  units  in  each  of  several  ccjual  parte  of  a  certain 

lumber. 

I'i3,  Divtaloii  is  \\\<f  process  of  finding  either — 
1.  How  many  cfjual  parts  of  a  certain  value  in  a  given  num- 
r,  that  is  a  Ratio ;  or, 

.  now  many  units  in  each  of  several  equal  parts  of  a  given 
laber. 

1S4,  The  number  cjq>ressing  how  many  in  each  case  is  called 
»  Quotient. 

JStt.  The  number  measured  or  divided  into  parts  is  colled 
B  Dividend. 

0,  The  number  used  as  a  me.iaare,  or  denoting  Ibc  given 
nber  of  equal  parts,  is  called  the  DirtHor  or  Mfffmire. 

<  1.  Any  part  of  the  Pividend  left  undivide^l  is  called  the 
atnder.    Thns  27  divided  by  4  gives  a  quotient  6  and  a 
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2.  An  exad  qucHeni  is  fbnnd  by  annexmg  to  flie  int^ral  quo- 
tient an  expresBion  for  tiie  ratio  of  the  lemainder  to  the  diviscMr. 

1280  When  the  dividend  is  abstract  the  qnotient  is  abetiaet; 
when  the  dividend  is  concrete,  and  the  divisor  concrete^  the  quo- 
tient is  abstract;  when  the  dividend  is  concrete,  and  the  divisor  is 
abstract^  the  quotient  is  like  the  dividend. 

The  remainder  ia  always  a  part  of  the  dividend. 

129»  Division  is  indicated  in  various  ways,  viz.:  M  -r-  6 ;  -^; 

24:6;  6|24;  6)24.    The  forms  y  and  24:  6  indicate  JZo/io;  ihe 

24 
fi>nn  ~  is  also  called  a  FmciiotL 
o 

Divisor.  Dividend. 

17)59  17)59 

Quotient  =    3  Bemainder=^8.    Exact  quotieut=  d-^^ 

130b  illustbation  of  pbocess. 

Short  DivisiotL  Long  Division. 

1^2)97049  12)97049(8087  j*3 

8087A  ?i- 

104 

96 


89 
84 

5  Bemainder. 

Beginning  at  the  highest  order  of  the  dividend,  we  first  con- 
sider such  a  part  of  the  dividend  as  will  contain  the  divisor,  and 
vmte  the  corresponding  quotient  figure.  Thus  one-twelfth  of  97 
thousand  is  8  thousand,  and  there  is  a  remainder  of  1.  This  1  is 
reduced  to  10  subordinate  units,  and  as  this  does  not  contain  12^ 
a  cipher  is  written  in  the  quotient  Then  the  10  is  reduced  to  the 
next  order  and  combined  with  4  tens,  making  104  tens,  one- 
twelfth  of  which  is  8  tens,  with  a  remainder  of  8.  This  8  is  re- 
duced and  combined  with  9  units,  making  89  units,  one-tweUth 
of  which  is  7  units,  with  a  remainder  of  5,  which  may  be  expressed 
tis  a  remainder,  or  the  ratio  of  it  to  the  divisor  may  be  indioited 
and  annexed  to  the  quotient 
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'1.  When  the  partial  producta  and  reductions  are  not  writ- 
I,  Uic  process  is  called  Shoi't  Division.  When  the  partial 
tductti  and  ruductioiiB  are  wTitt^n,  the  process  is  called  Long 
'vision, 

KoTE. — The  pupil  ehoold  hv  required  to  read  the  pnrtini  producta  and 
dlTidende,  or  lo  eipreea  tliem  lu  Botafta  nuiDerelf. 

kX33^  In  mvasuring  one  number  by  anatbci,  wc  may  either 
ader  how  many  times  one  may  be  subtracted  from  the  other, 
01  what  factor  cximbined  with  one  would  produce  the  other.  Tlius 
64^18=3;  that  is,  54-  18-18-18=0,  or  18>:3=64.  68-rl3 
=  5,\;  that  is,  08-13-13- 13-13-13=3,  or  (13x5)  +  3  =  G8. 
Qcnce  Dinsion  may  t)e  regarded  as  based  on  Subtraction,  or  aa 
the  reverse  of  Multiplication. 


\  133.    LAW  OF  THE  ORDER  OF  QUOTIENT  FIGURES. 


I" 

^^■HOTR. — This  corrcsponils  t«  the  law  iu  MultiplJuitioD.    (Art.  IDS.) 

^^H  1.  The  index  of  the  order  of  the  quotient  jigvre  is  one  mor* 
^HkH  tht  dijerence  of  ike  intUeM  of  ike  orders  of  ikf  dividend  and 
^^misor  when  the  latter  orders  are  similar. 

3.  The  index  of  the  order  of  the  Quotient  figure  is  one  leas  than 

the  KUm  tifihe  indices  of  the  orders  of  the  dividend  and  divisor  if 

tie  latter  orders  are  dissimilar. 

Note. — The  nrdcr  of  the  quotient  figure  will  he  Integral  if  the  order  of 
the  ifiTidDDd  bo  of  a  runk  superior  lo  tliat  of  Ibe  iliviKor,  and  it  will  be  ded- 
nxal  It  the  order  of  the  dividend  be  of  a  rank  Hubordinste  to  that  of  the 
Alter.    <Art.  TS,  N<it«.} 


ILLUSTEATIONS. 

1.  800  ^  20  =  40 ;  (3d  order  -  2d  ord.)  +  1  =  2d  order. 

J^.03=.3;  (4th  dcc.ord.-3d  dec.  ord.)  + 1  =  2d  dec  ord. 
I.  8  -T-  800  =  .04 ;  (Dividend  subordinate.) 
i  m-^  .003  =  30. ;  (Dividend  fiuperior.) 
i.  0000  -5-  J2  =  30000. 

+  .004  =  80000. 
ST.  JM  -i-  30  =  ,003. 


58  DITISIOK. 

134.  GENERAL    RULE. 

1.  Write  the  divisor  at  the  left  of  the  dividend. 

2.  Consider  how  many  numbers  eqtuU  to  the  divisor  are  eon* 
tained  in  the  first  left-hand  figure  or  figures  of  the  dividend^  and 
write  the  number  expressing  t/ie  same  as  the  first  figure  of  the 
quotient  below  the  figures  of  the  dividend  used,  or  at  the  right  of 
the  dividend. 

3.  From  the  part  of  the  dividend  considered,subtract  the  pro* 
duct  of  the  divisor  by  tlie  quotient  figure. 

4.  Reduce  the  remainder  to  the  next  lower  order ;  combine  the 
result  with  the  dividefid  figure  of  that  order;  divide  this  amount 
by  the  divisor^  and  write  the  result  as  the  next  right-hand  figure 
of  the  quotient.  Thus  proceed  till  the  division  is  carried  to  the 
required  extent. 

5.  If  there  be  a  remainder  at  lasty  write  it  near  the  quotient  as 
a  REMAINDER,  or  to  the  quotient  annex  the  expression  for  the 
ratio  of  the  remainder  to  the  divisor. 

Notes. — 1.  Many,  in  practice,  prefer  to  place  the  divisor  at  the  right  of 
the  dividend,  and  the  quotient  directly  under  the  divisor. 

2.  If  any  remainder  equals  or  exceeds  the  divisor,  the  last  quotient  figure 
must  be  increased ;  if  any  product  is  greater  than  the  partial  dividend  nsed^ 
the  quotient  figure  must  be  diminished. 

8.  After  the  first  quotient  figure  is  found,  if  the  divisor  is  not  oontained 
in  the  number  obtained  by  one  reduction  and  combination,  a  cipher  must  be 
written  in  the  next  order  of  the  quotient,  and  the  partial  dividend  reduced 
to  the  next  lower  order  and  combined  with  the  figure  of  that  order. 

4  When  the  division  is  completed,  if  the  last  figure  of  the  quotient  does 
not  occupy  the  correct  order,  ciphers  must  bo  annexed  to  the  quotient  to 
indicate  the  proper  integral  order,  or  tlie  decimal  point  must  be  removed  to 
the  left  to  indicate  the  proper  decimal  order. 

5-  If  the  divisor  and  dividend  are  concrete,  they  most  be  of  the  same 
kind. 

135*  TESTS. 

First  ifettoA-^Multiply  the  divisor  by  the  quotient,  adding 
in  the  remainder,  if  any.    The  result  should  equal  the  dividend. 

Second  Method. — Add  the  excess  of  nines  in  the  remainder  to 
the  excess  of  nines  in  the  product  of  the  excess  in  the  divisor,  mul- 
tiplied by  the  excess  in  the  quotient  (without  the  remainder  or 
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69 


1 

fractional  part).     The  excess  of  nines  in  this  sum  of  excesses 
Bhonld  eqaal  the  excess  of  nines  in  the  dividend. 

Other  methods  may  be  invented,  based  upon  the  relation  of 
division  to  sabtr|otion. 

Test. 
193)74030(383  383 

679  193 


Ex. 


1612 

1149 

1544 

8447 

680 

383 

679 

101  = 

Rem. 

101 

74020  = 

DivicL 

'^ — Excess  of  nines  in  BeuL 

•        • 

.  =2 

Excess  in  divisor 

.    =4 

**      quotient 

.    =5 

'*      product  (5  X  4) 

•               • 

.  =3 

Sum  of  excesses  . 

•               • 

.  =4 

Excess  in  dividend 

•              • 

.  =4 

Suggestion. — Make  1  or  19  the  first  trial  divisor,  and  7  or  74 
the  first  ixial  dividend. 
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EXAMPLES  AND  PROBLEMS. 


1.  70432G58  -r-  C48. 

2.  870420030  -r- 1429. 

3.  114007000  -^  8795. 

4  100100010001  ^  477777. 
6.  9704006704200  -^  1592740. 

6.  48000  -f-  600. 

7.  304608  -^  304. 

&  6743207  -4-  6200. 

9.  780569825  -5- 15.    (Use  Short  Division.) 

10.  6070890100  H- 14.    (Short  Division.) 

11.  $1240672  -^  25.    What  kind  of  units  in  the  quotient  ? 

12.  $70.80  -^  30. 

13.  $6.  -f-  8. 

14.  7280  yds.  -r-  18  yds.    What  kind  of  units  in  the  quotient? 

15.  942768  ft  -^  5?«0  ft 
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16.  1100960  cu.  ft  -4- 128  cu.  ft 

17.  $18000  -h  $6.50. 

18.  (360  miles  x  43)  -f-  (180  x  86).      * 

19.  (11286  -T-  32)  -f-  (11286  -t-  8).  ^ 

20.  (80963500  -r  24)  -  (80963500  ^-  3  ^  8). 

21.  The  total  iinmigration  to  the  United  States  in  21  years 
was  7,556,007.    What  was  the  average  number  per  year? 

22.  The  total  cost  of  four  wars  of  the  United  States  is  esti- 
mated at  $3,308,352,706.    What  was  the  average  cost  of  each  ? 

23.  The  population  of  the  United  States  in  1860  was  estimated 
at  31,443,321,  and  in  1870  at  38,538,18a  What  would  be  the 
quotient  of  1000  times  the  difference  of  these  two  estimates^  di* 
vided  by  the  estimate  for  1860  ? 

24  If  the  national  debt  amount  to  $2,466,806,497.,  axii  it  be 
decreased  $191,154,747.  in  21  months,  in  how  many  months  could 
it  all  be  paid  at  that  rate  ? 

25.  What  is  tlie  ratio  of  7200  to  240  ?    667600  to  3540  ? 

26.  What  is  the  ratio  of  the  population  of  the  State  of  Illinois, 
estimated  at  2,539,638,  to  that  of  California,  estunated  at  556,615  ? 

27.  If  the  cost  of  4,707  miles  of  railroads  in  Illinois  be  $217,«> 
560,000,  what  is  the  average  cost  per  mile  ? 

28.  The  number  of  persons  employed  in  manufacturing  in 
Chicago  in  1870  was  20,156,  and  the  total  amount  of  wages  paid 
was  $10,283,000.  What  was  the  average  amount  paid  to  each 
person? 

29.  The  distance  from  New  York  to  Chicago  is  911  miles; 
from  Chicago  to  San  Francisco  2,442  miles.  How  many  days 
would  be  required  for  the  trip,  at  the  rate  of  479  miles  per  day  ? 

30.  How  many  tons  of  coal,  at  $8.50  per  ton,  would  pay  for 
seventeen  thousand  feet  of  lumber,  at  $35.  per  thousand  ? 

137.  CONTRACTIONS. 

To  divide  by  a  unit  of  any  integral  order ;  as,  10, 100, 1000,  etc 

Pram  the  right  of  the  dividend  cut  off  as  many  figures  as  there 
are  ciphers  in  the  divisor^  or  remove  the  decimal  point  as  many 
places  toward  the  lefty  less  one,  as  the  order  of  the  unit  of  the 
divisor. 
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.  17000  -^  100  =  ITO. 
a,  »9380.  -r-  1000  =  $9,280. 
3.  40265  lb.  ~  100  -  402  lb.,  and  Rem.  65  lb. 
i  5280^  100=53,%- 
6.  6704200  ^  100. 

6.  189234^1000. 

7.  2820000  H-  100. 

8.  G482007  ^  1000. 

9.  142G2017  -^  100. 
10.  11C2O0300O45  -r- 100000. 

13S.  To  divide  by  a  composite  number;  as,  24  =  3  y  8, 3G00 

:  4  X  0  X  100. 

Divide  first  ly  one  of  the  factors,  and  the  resulting  quotient  by 
Eltnether  factor,  and  proceed  thus  till  all  the  factors  have  been  used. 

1.  fl03  ^  03  =  (693  -^  9)  -^  7  =  11. 

2.  1438200  -i-  84000  =  {1438200  -=-  100)  ^  84G  =  17. 

3.  63810000  -^  109000  =  (63810000  -=- 1000)  ~  709  =  990. 


Note. — Wheo  riphers  arc  found  fit  the  riglit  of  both  dividend  and  divi- 
W,  «u  eqaa]  nunibcr  can  be  cut  off  from  each,  and  tho  diWeioa  made  with 
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4.  809970000  ^  812000  = 
809970  -I-  812  =  750. 

5.  224000000  ^  250000. 


130.  When  rcmaiDders  arise  in  dividing  by  the  factors  of  a 
eompositc  nnmbcr,  the  several  remaiadere  must  be  reduced  to  the 
Bume  Tinit  valnc  and  combined. 

1.  If  7924  be  dirided  by  300,  tising  the  factors  100  and  3,  the 
first  qnoticut  vnW  be  79.  with  a  remainder  24,  and  79  4-  3  will 

!  a  quotient  211,  with  a  remainder  1,  and  this  is  one  of  the 
^nal  79  hundreds,  hence  equals  100  uaita,  which,  combined 

I  the  first  Ti'mainder,  24,  gives  a  complete  remainder  of  124, 
B  7924  -^  300  =  26,  and  124  Rem. 

;  In  21078  gilU  how  many  gallons,  and  liow  many  gills  over, 

0  being  32  gills  ja  a  gallon  ?        Ans.  i>58  gal.  and  22  gills. 
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Divide  21078  by  32,  using  the  bcitm  4^  2,  and  4 


4 
2 

4 


21078 


5269  pt  and  2  gills  rem. 


2634  qt  and  1  pint 


u 


658  gals,  and  2  quarts  remaining. 


2  qt=(2x2x4)=16gillfl;lpi=(lx4)=4  gills;  and  2  gills 
+  4  gill8+16  gill8=22  gills,  as  the  entire  remainder. 
3.  21073 -^  96,  using  factors  8,  4,  and  3. 


8 
4 
3 


21073 


2634  BeuL  1 


658  Kem.2 


.  =    1  unit  of  dividend. 
(2x8)=  16  units  of 


(f 


219  Ilem.l    (1x4x8)=  32 
Hence  true  Bern.  =  49 

4.  786571  -T-  48  (using  three  fectors). 

5.  142375913  -r  128  (using  four  factors). 


u 
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SECTION    VIII. 

MISCELLANEOUS  PRINCIPLES. 

140.  If  each  of  several  numbers,  whose  sum  is  found,  be  mul- 
tiplied by  any  number,  the  sum  of  the  products  of  the  changed 
numbers  will  equal  the  product  of  the  sum  of  the  original  num- 
bers multiplied  by  the  same  number;  if  each  be  divided,  the  sum 
of  the  quotients  will  equal  the  quotient  of  the  original  sum  divided 
by  the  same  number. 


1470 ;  X  2  =  2940 

+    842 ;  X  2  =  1684 

+  J94;  X  2=    788 

=  2706 ;  X  2  =  5412 


2 
2 
2 

2 


735 
421 
197 


-r  2  =  1353 


141.  If  the  minuend  and  subtrahend  be  multiplied  or  diyided 
by  the  same  number,  the  difference  of  the  products  or  quotients 
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irill  equal  the  product  or  quotient  of  the  origiual  diEfcronce,  mul- 
tipUed  or  divided  by  the  Euine  number. 


41748; 
-12484; 


2  =  83400 ; 
2^  24908; 
2  =  38528; 


J  =  20874 
I  =  C242 
I  =  14032 


14fi'  If  any  factor  of  a  product  be  multiplied  or  divided  by 
aoy  ntunber,  (he  product  uf  the  changed  factor  and  the  other  fac- 
tor or  IkctorB  will  equal  the  product  or  quotient  of  the  original 
ruct,  multiplied  or  divided  by  tiie  eame  namb^. 
24  xC         =144 
(24x3)  xG  =432=144x3 
24x(6x3)=432  =  144x3 
(24-^3)  X  6  =  48^144-=-3 
24x(6~3)=  48  =  144h-3 
i43>  If  one  factor  be  multiplied  or  divided  by  any  number, 
and  another  factor  be  divided  or  mulliplicd  by  Ihc  same  number, 
the  product  of  the  changed  factors  will  etpial  the  product  of  the 

t;inal  factors. 
24x0  =144 

(24x3)x(G4-3)  =  H4 
(24--3)x(6x3)  =  144 
144,  If  any  factor  bo  multiplied  or  divided  by  any  number, 
.  the  product  of  the  changed  factors  be  divided  or  multiplied 
by  the  same  number,  the  result  will  equal  the  product  of  the  ori- 
ginal fiiotors. 

24x6  =144 

-^3=144 


145'  If  d  dividend  be  multiplied,  or  a  divisor  divided  by  any 

r,  the  quotient  of  the  changed  terms  will  equal  the  quo- 
mt  cf  the  original  terms,  multiphed  by  the  same  number. 


i 


I 
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14G.  If  the  diTidend  be  divided,  or  fhe  diyisor  be  multiplied 
by  any  number,  the  quotient  of  the  changed  terms  will  equal  Hm 
quotient  of  the  original  terms,  divided  by  the  same  number. 

84H-6  =14 

(84h-2)-^6  =7=14-t-2 
84-r-(6x2)=7=14-~8 

147*  If  both  dividend  and  divisor  be  mnltiplied  or  divided 
by  the  same  number,  the  quotient  will  not  be  changed. 

84H-6  =14 

[84x3)-5-(6x8)=14 
[84-h2)-^(6-^2)=14 

148*  If  a  divisor  be  multiplied  or  divided  by  any  number, 
and  the  quotient  of  the  changed  terms  be  multiplied  or  divided 
by  the  same  number,  the  result  will  equal  the  original  quotient 

84-4-6 =14 

84~(6x2)x2=14 
84-^(6-^2)-^2=14 

149»  If  a  dividend  be  multiplied  or  divided  by  any  number, 
and  the  quotient  of  the  changed  terms  be  divided  or  multiplied 
by  the  same  number,  the  result  will  equal  the  original  quotient 

84^6 =14 

(84x^2)-5-6-j-2=14 
(84^2)-=-6x2=14 

130»  In  any  arithmetical  combination,  oonsistmg  only  of 
positive  and  negative  terms,  if  the  sum  of  the  negative  terms  be 
subtracted  from  the  sum  of  the  positive  terms,  the  result  will  be 
the  same  as  if  each  positive  term  were  added,  and  each  negative 
term  subtracted  separately. 

27-9  +  10  +  2-13  +  8-4+18-.2-.6  =  (27  +  10  +  2+8  +  18)-(9 
+  13  +  4+2  +  6)=31. 

13 !•  In  any  combination  consisting  only  of  factors  and  divi- 
sors, if  the  product  of  the  fectors  be  divided  by  the  product  of  the 
divisors,  the  result  will  be  the  same  as  if  each  lactor  and  divisor 
were  used  separately. 

14  X  34-7  X  84-16  X 15  X  2^5=(14  X  3  X  8  X 15  X  2)-J- 
(7xl6x5)=18. 

424-14  X  50  X  24-60  X 174-5  =^^i^l^=n. 

14  X  60  X  5 
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133. 


CAnCELLATIOH. 


In  any  combination  conaisfing  of  factors  and  divisors,  the  so- 
^  latiuii  muy  be  shortened  by  dividing  the  product  of  tbe  fiictors 
1  the  product  of  the  diviaoM,  or  one  factor  and  divisor,  by  one 
r  mora  common  muusiires  or  factors.    (Art  147,  and  Art.  1C3, 

-  ea.) 

ire  nnmbera  or  comUsBtionB  ii 


—1.  A  common  /actor  of  two  oi 
>t  ia  coutuoed  iu  each  of  tliem. 
I.  Wlitu  two  terms  are  divided  liy  a 
m  «acl]  of  tlicm,  nud  the  cjuuticut  o(  the 
in  just  nbove  or  below  the  term, 
o  tlio  quoticDt  1b  1  it  is  not  goncrollj  ' 


factor,  a,  mark  is  dr»mi 
divided  by  iLo  conixaoii 


4x15x84x7 


111  order  to  abbreviate  Ibe  work  most,  we 


idc  by  the  greatest  common  factore,  4,  3, 14. 
DiTidiDg  the  terms  4  and  12  by  4;  15  and  9  by  3 ;  84  aud  14 
V  14,  we  hare 


<x)»x* 


•Od  then  dividing  G  and  3  by  3,  we  bave, 

5 
x»xMx7        .      ,     <x!JxMx7 
ri>^  .     .oriamply: 

I 


1x5x8x7    70 


=X=«'!- 


Tlie  proccffl  is  called  Cancellalion,  from  the  method  of  mark- 
ing out  or  cancelling  the  divided  terms. 
^%.  8i()t400^G0Kl8-4-74^8xliiC. 
3.  A  man  sold  317  lb.  butter  at  20f*  per  lb.,  and  with  the 
kc«cds  he  liotight  coffee  0  42' ;  he  sold  the  coffee  @  45c,  and 
t  soap  <^  15" ;  he  sold  the  soap  @  18'',  and  b't  cheese  @  12' ; 
■old  the  cheese  *&  14',  and  b't  sugar  ®  15^,  How  many  lb.  sugar 
did  he  receive  ? 

4.  A  man  paid  89G  for  coal  @  18;  exchanged  the  coal  for  can- 


Mf;  exchanged  the  eand'cs  for  dried 
Ijcrriea  @  34/  for  almonds  ©  40 


mged  th< 


hfrries 

exchanged 


the 
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almonds  for  sngar  @  li*,  and  sold  the  ragar  ®  15?.    How  much 
did  be  gain  or  lose  ? 

5.  (74  + 1 6)  X  42-=- (37  4- 8J  X  126-T-2  X  56-^  14 

153.  ALiauOT    PARTS. 

The  value  of  one  of  the  equal  parts  of  a  number  (A,  123^)  is 
called  an  aliquot  part  of  tliat  number.  Thus  3  is  one  of  the  two 
equal  parts  of  6,  and  is  colled  an  aliquot  port  of  6 ;  this  particuUr 
part  is  called  one-half,  and  3  ia  said  to  be  one-half  of  6 ;  j  of  6=3. 

U4,  In  multiplication,  sometimes  the  product  may  be  found 
most  readily  by  multiplying  the  multiplicand  by  the  most  con- 
Tenicnt  number  of  which  the  multlpUer  ia  on  aliquot  par^and 
dividing  the  result  by  the  number  of  parts  in  Iho  whole. 
642  X  25=042  X  (25  x4)-^4=642  x  100-^4=64200^-4=16050. 
(Art  108  and  Art.  144.) 

Note. —  Write  onlj  the  final  result. 

ISS.  In  division,  sometimes  the  quotient  may  be  fonnl  most 
readily  by  dividing  tlie  dividend  by  the  most  convenient  nomber 
of  which  the  divisor  is  an  aliquot  part,  and  multiplying  the  result 
by  the  number  of  parts  in  the  whole. 


1425O^25=14250-=-(25x4)x4=14250-MO0x4=143.50x4= 

570.    (Arts.  137,  148.) 

1S6.         TABLE    OF    ALIQUOT    PARTS. 
The  following  table  contains  most  of  the  aliquot  parts  com- 
monly used  in  practice  with  numbers  of  the  decimal  scale: 


1 

10 

100 

1000 

10000 

60 

70 

90 

5 

50 

500 

5000 

25 

35 

45 

'i 

33J 

333  J 

33331 

16, 

23) 

30 

21 

25 

250 

2500 

12t 

ai 

2 

80 

200 

2000 

10 

14 

18 

Is 

165 

166| 
1421 

I660i 

». 

"! 

15 

11 

"f 

1428J 

r. 

10 

12( 

11 

12| 

125 

1250 

6 

8| 

"1 

It 

11* 

HI 

11111 

6 

11 

T'r 

8i 

83 

833J 

4| 

H 

'1 

ft 

H 

62 

625 

■'i 

4» 

5J 
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EXAMPLE 


5.  l43U5x83J. 

7.  52800~1IL 


,1S7. 

L  1738  X 125. 
I  *.  8I05C9  X 1428^. 

3.  17000  xlCCj. 
►  4.  89786-=-ia5. 

'Vtnv. — It  the  remsinder  be  required,  divide  the  dedmnl  part  of  the  fintl 
"  tatt  by  ilie  nombcr  of  aliquot  pnriH.    89.786  x  8=718588 ;  388-i-8=8e  for 

:t  quotient  will  be  718iVi.'d  or  718,'A. 

10.  tl85--tl.25. 

11.  80ax38}. 

.  HnTK. — A  multiplier  or  divisor  that  is  more  than  one  aliqoot  part  of  one 
mber,  U  <m\f  nnc  aliquot  port  of  soma  other  number,  and  the  latter  should 

Thus  S8!=T  of  100=4  of  200, 
I  12.  18796-^66=.  14.  728085^ 

Lis.  11487x450.  15.  94x833; 


&  7280^.^16-  ft. 


REVIEW    PROBLEHS. 

i.'ft'  1-  In  two  stores  are  goods  to  tlie  amount  of  I73C,943. 
f  tlie  gooda  in  one  is  $497,800.    What  is  the  Talue  of 
b  gooda  in  the  otJier  ? 

I  2.  In  1'2  card  are  864  sheep.    How  many  in  each  car  ? 
L  3.  In  four  grain  elevators  are  97G,110  bushels  of  grain.    In 
;  ujt-  32,000  bu.,  46,180  bu.,  and  4,920  bn.    How  many  iu 
i  other  one  ? 

'  4.  Santa  F6  is  12G2  miles  farther  from  Washington  than  is 
>,  which  is  844  miles  from  Washington.  How  far  from 
fasluDgton  to  Santa  F6? 
k5.  San  Francisco  ie  3283  miles  from  Washington,  and  Denver 
b-US  mi]es  nearer,  How  far  from  Washington  is  Denver? 
k6.  Tha  cost  of  the  construction  and  equipment  ot  milroads  in 
Hiftfrnin  and  Oregon  up  to  1870  was  1.52,350,000 ;  Uie  difference 
iJie  cMl  to  ouch  Stjitc  was  t40,950,000.  What  waa  the  expense 
|exch  of  these  States? 

IfOTR. — Obsprvo  that  llie  difference  of  two  numbers  added  to  their  iom 
la  double  tlie  Lirj'er  nuniber,  and  their  di9er«iice  eubtiKCted  from  their 
ft  Mloala  double  the  anuLller  uuiiiber. 
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7.  K  in  306  towns,  each  containing  an  equal  number  of  inhab- 
itants, there  are  1,059,984  people,  how  many  in  each  town  ? 

8.  In  how  many  miles  are  there  5,227,200  feet,  there  being 
5,280  ft.  in  one  mile  ? 

9.  If  the  men  in  a  certain  place  were  taxed  $78,150  for  im- 
provements, each  to  pay  $12.50,  and  only  6,202  paid  their  tax, 
how  many  would  there  be  who  did  not  pay  ? 

10.  What  power  of  15  is  11,390,625  ?    (Art  109,  Note  2.) 

11.  Uow  many  hours  would  it  take  you  to  count  1,154,800 
words  if  you  count  four  each  second  ? 

12.  In  a  certain  number  of  bushels  of  grain  there  were  21  lots 
of  360  bushels  each,  and  42  bushels  more.  How  many  bushels 
in  all? 

13.  If  1746  bunches  of  shingles  were  shipped  in  lots  of  75 
bunches  each,  and  21  bunches  were  retained,  how  many  lots  were 
shipped  ? 

14.  K  the  ratio  of  the  population  of  Cleveland  to  that  of  Har- 
risburg  be  4,  and  the  population  of  the  former  place  be  86.016, 
what  is  the  population  of  the  latter  place  ? 

15.  What  should  be  the  first  term  in  the  following:  (  )  x 
7H-41«117x25  +  104-r  109=6? 

139.  REVIEW    QUESTIONS. 

1.  How  find  one  of  two  numbers  when  the  other  and  their 
amount  are  known  ? 

2.  How  find  one  of  several  equal  numbers  whose  amount  and 
number  are  known  ? 

3.  How  find  one  of  several  unequal  numbers  when  the  amount 
and  the  other  numbers  are  known  ? 

4.  How  find  the  smaller  of  two  numbers  when  the  larger  and 
their  difference  are  known  ? 

5.  How  find  larger  of  two  numbers  when  the  smaller  and  their 
difference  are  known  ? 

6.  How  find  two  numbers  whose  sum  and  difference  are  known? 

7.  How  find  the  multiplicand? 

8.  How  find  the  multiplier? 

9.  How  find  a  part  of  the  multiplicand  or  multifdier  when  the 
other  parts  and  the  entire  product  are  known  ? 
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1-10.  How  find  the  number  of  equal  factors  wheu  their  product 


e  of  thci 


a  known  ? 


I.  How  find  one  of  sevtiral  factors  when  their  product  and  t 
s  are  known  Y 

12.  How  find  Ihe  dividend? 

13.  How  find  the  divisor  ? 

14.  IIow  find  one  of  two  niunbei3  when  the  other  and  their 
ratio  are  known  ? 

15.  Uow  find  the  first  term  of  a  combination  when  all  the 
lather  terms  and  the  final  result  are  given ? 


160. 


PROBLEMS  FOR  nENTAL  SOLUTION. 


1.  a*-ll+S0-30 -^7  +  120-10  +  27^70  X  384-13-8-4-16  X 
170  +  450. 
■    S.  18-7x(9G^12)  +  (Ux2)+4x2  +  7-h6. 
^M.  4SO-20-19- 18-17-16-15-14 x»- 13-13-11-0- 
H18-7-6-S. 

4.  18x2  + 12  +  9-1 -+7x12  +  16-83x0-14+2+9-11  +  13 
-12-9-8x4. 

6.  79- 18x4-100-^(03^7)  X 8-5-4x5  X  3  +  480+120 X  (14- 
fi  X  10). 


C.  How  many  timoB  can  $18  be  taken  from  a  drawer  contain- 
ing tll2,  and  lion  many  dollars  nill  remain  ? 

7.  If  publiBhurs  send  to  one  merclmnt  14  Readirs,  25  Spellers, 
20  Aritiitniitics ;  to  another  12  Headers,  12  tpellcrs,  24  Arillime- 
tic3 ;  lo  another  1 8  Readers,  C  Spellers,  12  Arithmetic^  how  man/ 
book*  uf  each  kind  are  sent  out? 

8.  A  man  having  placed  iSfl  in  a  drawer,  observed  that  83  waa 
DUHing  each  day  for  14  days;  how  much  tlieu  remained  in  the 
'dmwcr  ? 

9;  A  man  bought  52  bbls.  apples  at  t3  a  bbl.,  and  12  cases 
'■grapes  at  18  a  caso ;  how  mnch  did  he  pay  for  all  ? 

10.  A  man  walked  14  miles  one  day,  12  miles  the  nest,  and 
the  next  ho  rode  three  times  as  far  as  he  had  walked  in  the  two 
d»ys;  lioW  Ui  did  he  travel  in  the  three  daysf 


70  HISOELLAKBOITS     PBIKOIPLES* 

11.  At  what  price  per  acre  can  a  man  afford  to  buy  land  if  he 
has  but  13840^  and  wants  60  acres  ? 

12.  If  one  business  man  in  eveiy  16  sncoeeds,  how  many  of 
352  would  succeed  ? 

13.  K  a  young  man  spends  10  cts.  a  day  for  cigars^  in  how 
many  days  might  he  save  enough  money  to  make  one-half  of  a 
quarterly  payment  on  a  lot  that  costs  1160  ? 

14.  If  a  clerk  receive  116  per  week,  and  he  pay  $8  per  week 
for  board  and  t3  for  other  expenses,  in  how  many  weeks  can  he 
save  enough  to  pay  a  debt  of  175  ? 

15.  A  man  whose  property  is  worth  172,000.,  divides  the  same 
among  his  5  children,  giving  to  each  of  his  three  sons  tl6,000, 
and  the  remainder  to  his  2  daughters  in  equal  portions;  how 
much  docs  each  daughter  receive  ? 

IG.  A  boy  sold  48  papers  at  5  cts.  each,  and  thereby  gained  96 
cts. ;  at  what  rate  did  he  buy  the  papers  ? 

17.  A  man  bought  40  qt  of  berries,  and  he  sold  them  for  W, 
which  was  $1.20  more  than  he  paid  for  them :  what  was  the  cost 
per  qt  ? 

18.  A  man  sold  a  horse  that  cost  him  180  at  a  gain  of  $30, 
and  with  the  money  purchased  sheep  at  $5  each :  how  many  sheep 
did  he  purchase  ? 

19.  If  a  man  supply  40  families  with  ice  at  three  dollars  per 
month,  how  much  will  he  make  in  4  months  if  the  cost  of  pro- 
curing the  stock  of  ice  be  $100,  and  the  monthly  expense  of  deliv- 
ering it  $45  ? 

20  Two  men  own  96  lots,  and  one  owns  16  lots  more  than  &e 
other :  how  many  lots  does  each  man  own  ? 

21.  If  a  lady  can  copy  5  pages  an  hour,  in  how  many  his. 
could  she  earn  $6.40,  if  she  receive  8  cts.  a  page  ? 

22.  Two  men  engage  in  business,  each  man  having  $1600; 
they  continue  in  business  15  months,  one  man  making  $80  per 
month,  and  the  other  losing  $20  per  month.  How  much  more 
has  the  first  than  the  second  at  the  end  of  the  time  ? 

23.  If  one  of  17  equal  parts  of  the  population  of  Oregon  in 
1860  was  equal  to  one  of  30  equal  parts  of  the  population  in  1870, 
what  was  the  population  in  1860  if  in  1870  it  was  90,000? 

24.  A  man  bought  two  loads  of  potatoes,  one  containing  25 
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n 


lels,  and  Ihe  other  18  bu.    Finding  7  bnahcls  poor,  he  eoM 

et  at  $3  a  biiiibel :  how  much  did  he  receive  for  them  'i 

.  A  ebip  £uiled  directly  east  one  day  24  mUes,  the  second 

by  south  13  mileB,  the  third  day  west  8  miles,  the  fourth  day 

Dortb  10  miles,  tbi;  fifth  day  east  10  miles,  the  sixth  day  north  10 

milea,  iind  the  Eeveuth  day  west  0  miles :  bow  many  miles,  and  in 

-jrbat  direction  from  tlie  meridian  and  pai-allel,  draHii  through  the 

tee  of  eturtiug,  was  the  vessel  then  ? 


161.        PROBLEMS  FOR  WRITTEN  SOLUTION. 

1.  If  in  one  month  a  man  receive  aiid  expend,  at  diGerent 
iaea,  ihe  fi>llDwing  amounts,  what  will  be  the  amount  of  cash  un 
tad  at  thu  L-nd  of  the  munth  'f 

■  Reoeipte— 11640.10;  t50;  $100:  SfiO;  »50;  $50;  $2350. 
ExpensBB— iiir.48;  tl30.50;  $50.25;  $01;  JGO;  t7.80;  $13.40; 
;  «24;  ^TTO.IO? 
t  S.  Uow  many  more  bushels  of  wheat  were  raised  in  ldC9  in 
I  tint  three  of  the  following  States  than  in  the  last  three  ? 
^UhnoiB,  29;200,000;   Indiana,  20,600,000;  Iowa,  23,000,000; 
9,30,400,000;  Pennflylvania,  10,500,000;  Kentuckj-,  5,500,000. 
I' 8.  How  much  must  a  man  make  per  year  to  pay  his  household 
■  of  £3275,  allow  bis  wife  ^70,  each  of  liis  two  daughters 
it  his  son  $7oO  fur  persumtl  expenses,  and  pay  his  own  personal 
■nues  of  $1125,  and  $520  interest  on  boiTowed  money? 
^4.  What  is  the  total  weight  of  243  clerks  at  137  lbs.  each,  34 
B  at  142  lbs.  each,  and  135  tailors  at  135  lbs.  each  ? 
.  The  numlier  of  persons  employed  in  manufacturing  in  St. 
I  in  18T0  waij  33,551,  and  the  amount  of  wages  paid  was 
»0O3,174 :  bow  mncb  more  did   this  allow  each  person  (ban 
I  allowed  in  1600.  when  11,737  persons  were  employed,  and 
^7,901  paid  ? 
Wi.  What  was  the  difference  in  Ibc  receipts  and  expenditures  of 
TCbicago  Board  of  Edncution  in  1869,  aa  ehown  by  the  follow- 
t extract  from  iheir  Report: 

rived  trom  School-Tax  Fund t454,902.55 

State  Fund 36,724.59 

Eenta  and  Interest 41,774.75 
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Expended  for  Salaries $414,655.70 

"       Rents 12^449 

"       Incidentals 113,085.90 

«       Improvements 11,007.57 

7.  At  the  close  of  1870  there  were  1C27  national  banks  in  ope- 
ration, with  a  total  capital  of  $436,478,000,  and  a  circulation  of 
$299,729,000.  K  equally  distributed,  what  would  have  been  the 
capital  and  circulation  of  each  ? 

8.  How  much  com  was  raised  in  1869,  at  25  bushels  to  the 
acre,  in  Kentucky  on  2,060,000  acres,  and  in  Louisiana  on  67^000 
acres? 

9.  What  is  the  population  of  China,  which  contains  3,741,878 
sq.  mi.,  and  119  inhabitants  per  sq.  mi.,  and  of  Japan,  containing 
149,399  sq.  mi.  and  234  inhabitants  per  sq.  mi.  ? 

10.  What  was  the  total  number  of  depositors,  and  the  amount 
deposited  in  the  savings  banks  of  the  New  £ngland  States  in  1870, 
as  shown  by  the  following  statistics: 

states.  DepoBlton.  Amowit  of  Depodti. 

Mame 39,527  $10,490,368 

New  Hampshire 71,636  18,759,461 

Vermont  (1868) 14,295  2,037,934 

Massachusetts 431,769  112,119,016 

Rhode  Island 67,239  27,067,072 

ConnecHcut 165,692  47,904^834 

11.  From  the  1st  of  Jan.,  1868,  to  the  30th  of  Nov.,  1870,  the 
amount  of  money  paid  into  the  Treasury  of  the  United  States  as 
the  proceeds  of  fines,  eta,  by  customs  oflBcers  at  New  York,  was 
$847,613.55 ;  of  which  the  collector  received  $96,861.99,  the  sur- 
veyor $96,837.48,  naval  officer  $28,602.12,  and  informers  the  re- 
mainder.   How  much  did  the  last  receive  ? 

12.  The  value  of  the  real  estate  in  Virginia  is  estimated  at 
$276,023,367,  and  of  the  personal  property  at  $85,387,600.  What 
would  be  the  average  wealth  of  each  person  if  this  were  equally 
distributed,  the  population  being  1,224,830? 

13.  In  the  manufacturing  establishments  of  San  Franoisoo,  in 
1870,  15,228  persons  were  employed,  and  material,  valued  at 
$18,600,000,  was  converted  into  merchandise  valued  at  $41,000,000. 
If  the  operatives  received  two  dollars  per  day  for  300  days  in  the 
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year,  and  other  expenses  besides  material  amounted  to  $2,104^00, 
▼hat  was  the  amount  of  gain  ? 

14.  The  valuation  of  property,  real  and  personal,  in  California 
in  1860,  was  $139,654^667,  and  in  1870, 1269,644,088.  What  was 
the  average  gain  per  year? 

15.  What  is  the  average  daily  income  of  a  life  Insurance  Com- 
pany that  receives  $7,184,344.13  in  a  year? 

16.  If  passenger  cars  can  be  manu£Eictured  for  $1960,  and  sold 
far  $2450  each,  how  much  would  be  made  on  a  salo  amounting  to 
$100,450  ? 

17.  If  a  man  gain  $4248  by  selling  472  acres  of  land  at  $53 
per  acre,  at  what  price  did  he  buy  it  ? 

18.  Two  men  travel  from  the  same  place  in  opposite  directions 
for  6  days,  one  33  miles  per  day,  the  other  29  miles  per  day.  In 
how  many  days  could  they  meet,  returning  at  the  rate  of  30  miles 
eadiper  day? 

19.  An  estate  was  divided  among  four  children,  the  first  re- 
ceiving $7,580,  the  second  $8,650,  the  third  $1,290  less  than  the 
fist,  and  the  fourth  $283  more  than  the  second.  What  was  the 
value  of  the  estate  ? 

20.  How  long  will  it  take  a  man  to  save  enough  to  buy  a  lot 
of  50  ft.  fit>nt  at  $245  per  foot,  if  he  earn  $180  per  month,  and  pay 
135  per  month  for  rent,  and  $87  for  other  expenses? 


SECTION    IX. 

PROPERTIES    OF    NUMBERS. 

NoTB. — Only  integral  numben  are  refemid  U>  in  this  Section  (excepting 
Aita.  l88-i86>»  although  some  of  the  principles  liere  stated  may  be  applied 
to  fiaetiona  also. 

103»  The  Properties  of  a  nnmber  are  its  peculiar  relations 
to  some  other  number  or  numbers,  expressed  by  some  description 
of  ii^  and  not  by  the  difference  or  ratio  between  it  aud  the  other 
number  or  numbers. 
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163*  A  Measure  of  a  number  is  any  number  by  which  it 
can  be  exactly  measured  without  a  remainder.  Thus  3  inches  is 
a  measure  of  15  inches,  but  not  of  17  inches. 

Note  1. — Every  Measure  of  a  number  is  an  exact  DMior  of  that  number. 

1.  Name  three  measures  of  24  qt& 

2.  Name  four  measures  of  tGO. 

3.  Name  some  number  that  will  measure  18,  30,  and  54. 

4.  What  divisor  of  72  is  also  a  measure  of  45  ? 

Note  2. — A  number  which  measures  each  of  several  numbers  is  called 
their  Common  Measure  or  Comm4m  Divisor ,  and  is  also  a  Common  Factor  of 
them. 

5.  Name  five  numbers  of  which  both  3  and  4  are  measures. 

6.  Name  all  the  divisors  of  18. 

164.  1.  A  Factor  of  a  number  is  any  number  which,  being 
multiplied  by  some  other  number,  will  produce  the  given  number. 
(Art.  97,  3,  Note  1.)    Thus  6  is  a  factor  of  24,  because  6  x  4=24 

2.  Every  Factor  of  a  number  is  also  a  Measure  of  it 

3.  Ever}'  number  is  a  factor  of  itself,  and  1  is  a  factor  of  eveiy 
number. 

4.  The  Factors  composing  a  number  are  those  numbers  whose 
product  equals  the  given  number. 

Thus  each  of  the  numbers  2,  3,  4,  6,  6, 10, 12, 15,  20,  30,  is  a 
Measure  and  a  Factor  of  GO ;  but  the  Factors  composing  GO  can  only 
be  2  and  30,  or  3  and  20,  or  4  and  15,  or  5  and  12,  or  C  and  10, 
etc.,  and  not  all  of  these  combined. 

5.  Finding  the  factors  that  compose  a  number  is  called  re- 
solving the  number  into  its  factor  Sy  ov  factoring  it 

Ex.  1.  Name  everv  factor  of  32. 

2.  Name  the  factors  composing  32;  those  composing  48;  96; 
120. 

3.  Name  three  factors  of  54 ;  of  60 ;  80 ;  90. 

4  Name  a  factor  of  28  which  is  also  a  factor  of  40. 

Note. — A  number  which  is  a  factor  of  each  of  two  or  more  numbeni  to 
caUed  a  Common  Factor  of  them. 

5.  Name  three  numbers  of  which  7  is  a  common  fiictor. 

6.  What  is  the  smallest  number  of  which  4,  5,  and  8  are 
factors? 
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165.  An  Even  Number  is  a  number  of  which  2  is  a 
measure. 

1.  Name  ten  even  numbers. 

2.  Name  ten  even  numbers  of  which  3  is  a  measure. 

166.  An  Odd  Number  is  a  number  of  which  2  is  not  a 
measure. 

1.  Name  ten  odd  numbers. 

2.  Name  ten  odd  numbers  of  which  3  is  a  measure. 

Notes. — 1.  The  product  of  any  two  or  more  factors,  one  or  more  of 
wliich  are  even,  is  even. 

2.  The  product  of  odd  factors  is  odd. 

16  7 •  A  JPrime  Number  is  a  number  whose  only  factors 
are  itself  and  1 ;  as,  3, 19,  29. 

1.  Name  all  the  prime  numbers  from  1  to  100. 

2.  Name  all  the  prime  numbers  from  100  to  200. 

168.  A  Composite  NumJ}er  is  a  number  of  which  some 
other  numbers  besides  itself  and  1  are  factors ;  as,  8, 15,  27. 

Note. — ^Factors  may  be  either  prime  or  composite. 

1.  Name  the  composite  numbers  from  1  to  100. 

2.  Name  the  composite  numbers  from  100  to  200. 

169.  A  Multiple  of  a  number  is  any  number  of  which  it 
is  a  factor.    (Art  97,  3,  Note  1.) 

Note  1. — ^Every  composite  number  is  a  multiple  of  each  of  its  factors. 

1.  Name  three  multiples  of  7 ;  of  4 ;  of  25. 

2.  Name  three  multiples  of  15 ;  of  8 ;  of  20. 

3.  What  multiple  of  4  is  also  a  multiple  of  6  ? 

Note  2. — Every  prime  number  is  a  multiple  of  itself  and  of  1. 

4.  Name  the  smallest  two  multiples  of  13. 

5.  What  is  the  smallest  number  that  is  a  multiple  of  7,  of  8, 
and  of  12? 

Note  8. — A  measure  or  divisor  of  any  number  is  also  a  measure  or  divi- 
tor  of  every  multiple  of  that  number. 

170.  A  Com,m.on  Multiple  of  two  or  more  numbers  is  a 
number  of  which  each  is  a  factor  or  measure. 

1.  Name  a  common  multiple  of  3,  G,  and  8. 

2.  Name  a  common  multiple  of  3,  2,  and  5. 
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3.  Name  two  common  multiples  of  4, 1,  and  10. 

4.  Name  a  common  multiple  of  13  and  4. 

Note. — C.  M.  is  Bometimes  used  aa  the  abbreviation  for  the  Common 
Multiple. 

5.  Name  the  smallest  number  that  is  a  C.  M.  of  2,  d,  and  4 

6.  Name  the  smallest  number  that  is  a  G.  M.  of  7  and  21. 

NOTB. — Every  number  is  a  C.  M.  of  itself  and  1. 

7.  Name  a  C.  M.  of  the  number  of  which  2y  d,  and  4  are  the 
factors,  and  the  number  of  which  3  and  5  are  the  iactors. 

8.  Name  a  C.  M.  of  three  prime  factors. 

9.  Name  a  C.  M.  of  three  composite  factors. 

10.  Name  a  C.  M.  of  two  composite  factors  that  are  prime  to 
each  other. 

17 1»  The  Least  Common  Multiple  of  several  numbers  is  the 
least  number  of  which  each  of  them  is  a  factor.    (Art  169,  Ex.  5.) 

Note. — L.  C.  M.  is  the  abbreviation  for  the  Least  Common  Multiple. 

1.  How  many  multiples  of  any  number  may  there  be  ? 

2.  How  many  C.  M.  of  several  numbers  may  there  be  ? 

3.  How  many  L.  C.  M.  ? 

4.  Can  the  L.  C.  M.  of  8, 10,  and  40  be  less  than  40  ?  How 
many  of  the  prime  factors  of  40  must  it  contain  ?  Will  any  num- 
ber containing  some  prime  factor  not  in  the  numbers  considered 
be  the  Least  C.  M.  ? 

5.  What  are  the  prime  factors  of  12  ?  of  40  ?  Why  must  the 
L.  C.  M.  of  12  and  40  be  more  than  40  ? 

What  prime  fS^tor  of  12  is  not  comprised  in  the  prime  factors 
of  40? 

Will  a  number  composed  of  the  prime  factors  of  40  and  this 
difiTerent  prime  fiwtor  of  12  contain  each  of  them  ? 

40  10  12 


/ '     N 

Examme  5x2x2x2x3  =  120=5x2x2x2x3  = 


'^ y ' 


8  12  24 

5x2x2x2x3.    L.  C.  M.  of  6,  8, 10, 12,  20,  24,  40,  is  120. 

20  6 
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6.  Indicate  by  brackets  that  21, 12,  8,  and  5,  are  contained  in 
the  following  combination  of  prime  &ctors,  and  find  the  product 
of  these  factors: 

7x3x2x2x2x5xL 

Indicate  three  different  numbers  of  which  the  product  of  these 
same  factors  is  the  L.  0.  M. 

7.  Factor  84  and  indicate  the  numbers  of  which  it  is  the 
LC.M. 

172m  The  L.  C.  M.  of  several  numbers  is  composed  of  their 
prime  factors,  each  factor  being  taken  the  greatest  number  of 
times  that  it  occurs  in  either  of  the  numbers. 

NoTBS. — 1.  With  the  prime  factors  of  the  largest  number  may  be  com- 
luned  such  other  factors  as  are  needed  to  compose  the  L.  C.  M. 

2.  If  one  number  be  a  measure  of  another,  it  may  be  omitted  in  finding 
the L. CM.    Why? 

173.  Either  of  the  following  methods  may  be  used  in  finding 
theKC.  M.: 

1.  L.  C.  M.  of  18,  20,  24,  96. 

96=2x2x2x2x8x3 

20=2x2x5 

18=2x3x3 

Combining  with  the  factors  of  96  one  5  comprised  in  20,  and 
a  second  3  comprised  in  18,  and  not  comprised  in  96,  we  have, 

2x2x2x2x2x3x5x 3=1440  as  L.  C.  M. 

Arrange  these  factors  so  as  to  group  them  by  brackets. 

Note. — ^The  pupil  may  write  a  rule  for  this  first  method. 

2.  Select  the  prime  fSactors  which  are  common,  and  combine 
with  the  other  factors,  as  follows : 


2 

18,  20,  ( 

24\  96. 

% 

9,10, 

48. 

3 

9,    5, 

24. 

3,    5, 

^           2: 

8. 
<2x3x3x5x8=1440,  L.C.M. 
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174:.  The  second  method  may  be  described  by  the  following 

RULE. 

1.  Arrange  the  numbers  on  a  horizontal  line, 

2.  Enclose  in  a  parenthesis^  and  omit  any  number  thai  is  a 
measure  of  any  other  number  mentioned. 

3.  At  the  left  write  some  prime  number  which  is  a  common  fac- 
tor of  two  or  more  of  the  numbers,  and  in  a  second  line  write  the 
quotient  of  each  number  divided  by  this  factory  and  the  numbers 
of  which  it  is  not  a  factor.  Proceed  in  the  same  manner  until 
the  numbers  in  the  last  line  are  prime  to  one  another. 

4.  Find  the  product  of  the  prime  factors  at  the  left,  and  the 
numbers  in  the  last  line. 

175*  EXAMPLE  B* 

1.  L.  C.  M.  of  18,  8,  20,  27. 

2.  "  120,  84,  3G,  90, 18. 

3.  «  4,  5,  6,  7,  8,  9. 

4.  «  40,  25,  GO,  35,  80,  45. 

5.  "  20,  50,  30,  70,  40,  90. 

6.  *•  3  9,  42,  7G. 

7.  "  144,  72,  30. 

8.  "  $12,  $20,  $32,  $60. 

9.  "  2  ft,,  8  in.,  10  in.,  1  ft. 
10.  "  7,  9,  11,  23. 

176.  The  Greatest  Common  3£easure,  or  Oreaiest 
Com,m,on  Divisorf  of  two  or  more  numbers  is  the  greatest 
number  that  will  exactly  measure  each  of  them.  Abbreviation, 
G.  CD. 

1.  What  is  the  G.  0.  D.  of  24,  32,  80  ? 

2.  "  "  "  40,  60,  lOD  ? 

3.  «  "  "  28,42,56? 
4  "  ''  "  32,48,80? 
6.  "  "  "  90,150,300? 

6.  Factor  36,  48,  and  GO,  and  group  the  common  factors. 

36=2x2x3x3 

48=2x2x2x2x3 

60=2x2x3x5 
What  is  the  G.  C.  D.  of  these  numbers? 
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177-  The  G.  C.  D.  ia  equal  to  the  greatest  common  £ictor,  or 
the  product  of  al)  the  prime  factors  that  are  common. 
L  Factor  and  find  G.  C.  D.  uf  18,  20,  24,  96. 

2.  Factor  and  find  G.  0.  D.  of  ao.  64,  81. 

SoTK. — Ltt  the  pupil  write  *  rule  (or  tiiia  method  of  finding  the  G,  C.  D. 

3.  Factor  24,  30,  and  (iO,  and  combine  their  factors  ao  as  to 
indicate  their  prodnct. 

What  is  the  quotient  of  their  product  divided  by  their  L.  C.  M.  ? 
^^fbat  is  the  quotient  of  their  product  divided  bv  their  0.  C.  \).'f 
^K  4.  What  is  the  G.  C.  D.  of  24  and  4d  ? 
^B  S.  Wh&t  is  the  G.  0.  D.  of  32  and  C4  ? 

^^^  What  is  the  G.  C  D.  of  any  two  numbers  whose  difference  is 
eqnal  to  the  amaller  number? 

6.  What  ia  the  G.  C.  D.  of  33  and  40  ? 

7.  Wliat  is  the  tl.  C.  D.  of  73  and  81  ? 

Can  the  0.  C-  D.  he  greater  than  the  difference  between  two 
Bumbers?    When  will  itl>e  lees? 
^H   8.  Xame  two  numbers  whose  difference  is  their  G.  C.  D. 
^H  9.  Xamc  two  numbers  whose  difference  is  greater  thao  their 

BcD. 

^^   10,  Name  two  numbers  whose  difference  is  a  multiple  of  the 
analler  number. 

What  is  the  G.  C.  D.  of  these  numbers? 

»I1.  What  is  a  measure  of  18,  34,  and  of  their  sum  t 
lH.  Show  that  a  common  measure  of  any  numbers  is  also  a 
ksnrt'  of  their  sum. 
13.  What  is  a  measure  of  24,  40,  and  of  their  difference  ? 
14.  Show  that  a  common  measore  of  any  two  numbers  ia  also 
1  mcaHnre  of  their  difference. 
^^^178.  Comparing  80  and  176  by  division,  we  find  that  176= 
^^B  (two  80's)  +  IS,  hence  80  is  not  a  common  divisor 

^Bl76(8  of  80  and  ITC 

^^ITO  But  IC  ja  a  measure  of  80;  80=five  IC's.    Now 

170,  which   ia  eqniil   to   two  SO's  and  one  16,. is 

therefore  equal  to  itPice  five  1G'h  + one  Hi=ten  IG's 

+one  lG=cleven  Id's;  hence  16  is  a  ivmmoti  di- 

jor  of  80  and  17G.    Since  the  G,  C.  D.  of  80  and  I7G  must  also 

§a  measure  of  2  x  80  or  100,  and  if  of  160  and  176,  then  of  their 


^76(8 
16)80(5 
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difference  16,  and  since  no  number  greater  than  IG  can  measure 
itself,  IG  is  the  greatest  common  divisor. 

179*  When  numbers  are  not  readily  fiEU^red,  their  G.  CD. 
may  be  found  by  the  following 

RULE. 

1.  Divide  the  larger  number  by  the  smaller. 

2.  Divide  tlis  first  divisor  by  the  first  remainder,  the  first  re- 
mainder  by  the  second  remainder,  and  thus  continue  tUl  there 
is  no  remainder.     The  last  divisor  mil  be  the  0.  C.  D. 

Note. — When  the  G.  C.  D.  of  more  than  two  numbers  is  to  be  found  hy 
this  method,  the  G.  C.  D.  of  any  two  of  them  may  be  first  found,  then  the 
G.  C.  D.  of  this  G.  C.  D.  and  another  number,  and  so  on. 

180.  EXAMPLES. 

1.  Find  G.  C.  D.  of  80  and  144.  6.  Of  126,  294 

2.  Of  84,  320,  G4.  7.  Of  148,  296. 

3.  Of  56,  98.  8.  Of  16,  32,  86. 

4.  Of  G9, 161.  9.  Of  92, 138,  16L 
6.  Of  168,  392.  10.  Of  2048,  2560. 

COHPLEHEHTS. 

18  J m  The  Complement  of  a  number  is  the  difTerence  be- 
tween it  and  a  unit  of  the  next  higher  order.  Thus  the  com- 
plement of  7  is  10-7=3;  of  95, 100-95=5;  of  220, 1000-220 
=780,  etc. 

182.  In  some  cases  of  multiplication  it  is  more  convenient  to 
use  a  larger  number  than  one  of  the  factors  as  a  multiplier,  and 
from  the  product  subtract  the  product  of  the  other  factor  and  the 
difference  between  the  correct  and  the  assumed  factor.  This  con- 
traction may  be  used  to  advantage  when  the  complement  of  one 
of  the  factors  is  a  convenient  multiplier. 

1.  Thus  7896  x  98=7896  x  100 -(7896  x  2). 

2.  98724  x  999=98724  x  1000- (98724  x  1). 

3.  1786543  x  9980=1786543  x  10000  -  (1786543  x  80). 

4.  960  X  1728  =  1728  xl000-(1728x  40). 

5.  9920  X  4567=4567  xl0000-(4567x  80). 
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ll.  123450x999. 
1-2.  8972047  x  9998. 
Is.  74284x970. 

'  183. 
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4.  9980x145280. 

5.  14C809  X  999999. 

6.  6280x975. 

RECIPROCALS. 


t- 


Note. — To  undeffrtimU  this  Artide  some  knowledge  of  Fr&ctiona  is  re- 
qaln-d,  buiI  it  tlie  instructor  tliiuli  beet  it  may  be  omitteti  till  BOme  progresa 
bu  tteen  made  in  Fractious, 

1.  The  Jtei'ijtrocal  of  a  nnmber  is  1  divided  by  that  num- 

~        the  reciprocal  of  5  is  i;  of  12,  -^r,  of  240.  a  Jo,  etc 
8.  The  Reciprocal  of  any  integer  is  expressed  by  the  fractioB 
vhosG  numerator  is  1,  and  wliosc  denominator  is  the  given  nnmber. 
Ex.  Name  the  reciprocals  of  7, 15,  29,  41,  50,  100,  476,  975, 

^^  3.  The  Tieciprocal  of  a  fraction  is  expressed  by  the  fraction 
^^■|ert«d.    Thus  the  reciprocal  of  §  is  ( ;  of  f ,  | ;  f  f ,  j  {,  etc. 
^^g  £x.  Name  the  reciproeala  of  :J,  ,'5,  'j*,  f  J,  Jf,  ^Jj, }}[,  J,  j. 

4.  The  Heciprocal  of  a  Ratio  is  expressed  by  the  Ratio  inverted; 
bence  it  is  sometimes  called  an  Inverse  Ratio. 

Thna  the  reciprocal  of  12  :  4  is  4  :  12 ;  of  24  :  6,  G  :  24 ;  of  20 ; 

B  60  :  20  J  of  V.  i\ ;  of  fg,  "g* ;  1 :  6,  6  :  1,  etc. 
Ex.  1.  Nome  the  reciprocals  of  21 :  42;  100  :  50;  72  :  9;  t|'^ 
|2:1. 

5.  MTiat  is  the  value  of  the  reciprocals  of  13  :  24;  36 : 9 
8:80;  80:10? 

184.  If  any  nnmber  be  divided  by  the  reciprocal  of  a  mvlli- 
v.  Ite  qnotientwill  equal  the  product  sought  Thu34x2= 
^=8;  16xl  =  lC-r4=4;  20x5=20-^1-100,  etc 

,  1.  If  any  nnmber  be  multiplied  by  (he  reciprocal  of  a 
•,  ttie  product  will  equal  the  quotient  sought.    Thna  18-r3 
xl=6;  C-^j=6x4=24 
"  0  product  of  two  mutual  reciprocals  is  1. 
Thus  \  is  the  reciprocal  of  7, 
and    7  "  "     i> 

and     ix7=;  =  l. 
^  KOTK — Bedprocals  mfty  frequently  be  nsod  to  advatitage  wben  the  inal- 
r  or  diviitor  is  %  (ncliiin,  and  when  one  ratiu  ia  to  be  nuds  equal  ta 
IB  in  Pniportlun. 
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Use  reciprocals  in  the  following 

EXAMPLES. 

L  784xj. 

2.  1728-4-2.    (Bead  "ratio  of  4  to  8.'') 

3.  4090-7  V^. 

4.  oeo-j-uV 

6.  1184  x,V 

AVERAGES. 

186»  The  average  of  two  numbers  is  one-half  their  snm. 
Thus  6  is  the  average  of  7  and  5;  8  and  4;  9  and  3;  10  and  2; 
11  and  1. 

The  difiTerence  between  the  average  of  two  terms  and  each  of 
them  is  the  same.  Thus  7'^6=5'^G;  8'^6=4'^6;  9'^6=3'v. 
6,  etc. 

187m  The  average  of  several  terms  is  the  quotient  of  their 
sum  divided  by  the  number  of  terms.  Thus  the  average  of  3,  8, 
11,  9,  and  14=(3-f-8  +  ll  +  9-f  14)^-5=9.  The  average  of  H 
20,  25,  and  17  is  (14+20 -h 25 -hl7)'7-4=19. 

EXAMPLES. 

1.  If  a  man  travel  27  miles  one  day,  32  another,  and  36 
another,  what  is  the  average  distance  per  day  ? 

2.  Suppose  a  man  expends  $G0  for  clothing  for  himself,  $90 
for  his  wife,  $40  for  each  of  his  two  daughters,  and  $35  for  each 
of  his  two  sons ;  what  is  the  average  expense  of  clothing  for  each 
member  of  that  family  ? 

3.  What  is  the  average  price  of  gold  for  any  week  when  the 
quotations  are  110,  111,  112,  113,  111,  112? 

4.  What  is  the  average  temperature  for  three  days,  dnriog 
which  the  thermometer  stands  at  82^,  84°,  and  83^  on  each  differ- 
ent day  ? 

PECULIAR   NUMBERS. 

188m  1.  Nine, — The  relation  of  the  number  9  in  the  decimal 
system  of  notation  is  such  that  any  number  divided  by  9  will  leave 
the  same  remainder  as  the  sum  of  its  digits  divided  by  9«    The 
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mnoinder  in  this  case  is  called  the  excess  of  nines.    TIius  75-^9 
=8,  IttmL  3,  axii  {7  i- 5) ~Q=1,  Item.  d. 


lOcon^taof 

1 

wtne, 

ajid  (1+0)=1  unit. 

13 

" 

1 

(l  +  2)=3  unite. 

83 

" 

2 

7ums 

,  and  (3+3)=5  units. 

96 

« 

10 

G  units. 

695 

" 

77 

2  units,  etc. 

2.  This  may  bo 

explained  oa 

foUows:   Take  any  number, 

^=300+ 40 +7. 

300= 

=33  fl 

lines  + 

3  units. 

40= 

z    i 

" 

+ 

4  units. 

7= 

=  0 

« 

+ 

7  units. 

347= 

=37 

« 

+ 

14  units,  and 

_U= 

=  1 

« 

+  0 

.  +  4)  or    5  unite,  and 

347= 

=38 

+ 

5  units. 

It  will  be  observed  that  the  first  three  remainders  are  the  same 
as  the  digits  of  tbc  number,  and  tliat  the  excess  of  nines  in  the 
number  c-^uiils  the  excess  in  Ibe  sum  of  these  digits. 

i3.  Every  number  consists  of  a  certain  number  of  nines,  plus 
t  sum  of  its  digits. 
Km 
J»l 


KOTG*. — 1.  TliiB  property  of  6  offiirda  eliort  and  accurate  tests  for  ordi- 
oprntUini.     (Am.  80,  101,  3,  ia.i,  2.) 

propfrtits  of  0,  uiid  tit  3,  7,  sad   U  are  omitted  here  as  o[  bat 
piMlual  utUilj. 


\180.       MISCELLANEOUS    PROBLEMS. 


Y 1.  What  is  the  least  sum  of  money  with  which  yon  could  pur- 

e  Rigor  @  13  cts.,  coffee  ®  32  cts.  or  dried  peaches  ®  20  cts.? 

|F2.  What  is  the  greatest  length  of  e<[ual  sections  of  a  cable  (hat 

'  B  be  rut  from  coUs  containing  120  ft.,  340  ft.,  and  520  ft  ? 

3.  What  is  the  greatest  lengtli  of  curb-stones  that  can  be  used 

witliont  catting,  on  either  of  three  blocks,  SCO  ft.,  384  ft.,  and  430 

^^long? 

^^V  4.  What  is  the  average  length  of  a  month  in  a  year  of  SC5  days  ? 
^^Vfi.  What  is  the  product  of  the  complement  of  80,  and  the 
^^Bprooal  of 
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SECTION    X. 

COMMON    FRACTIONS. 

190»  1.  K  any  unity  as  an  orange,  a  farm,  a  mile,  or  simply 
oney  be  divided  into  two  equal  parts,  each  part  would  be  one-half 
of  the  unit  divided. 

2.  If  the  unit  be  divided  into  five  equal  parts,  what  would  one 
part  be  called  ?  What  would  two  parts  be  called  ?  Three  pieuis? 
Four  parts  ?    Five  parts  ? 

3.  Since  a  unit  is  broken  in  obtaining  such  parts,  every  such 
part,  or  collection  of  such  parts,  is  called  a  Fractiofi  {fractum 
meaning  broken). 

4.  One  of  the  equal  parts  is  a  Fractional  Unit;  as,  on«-half, 
one-sixth,  etc 

5.  The  whole  of  which  the  fractional  unit  is  a  part  is  the  Unit 
of  the  Fraction,  If  one-fourth  of  an  orange  be  taken,  one  orange 
is  the  unit  of  the  fraction.  If  one-half  of  a  hundred  be  taken, 
then  one  hundred  is  the  unit  of  the  fraction^  and  in  this  case  the 
value  of  the  fractional  unit  \  is  50  units  of  the  first  order.  If  \ 
of  eight-ninths  be  taken,  then  eight-ninths  (g)  is  the  unit  of  the 
fraction  or  the  number  divided,  the  value  being  \, 

H)lm  A  Fraction^  then,  or  a  Fractional  Number^  is  an  ex- 
pression for  one  or  more  fractional  units. 

Note. — The  fractional  unit  lias  the  same  varied  application  as  the  inte- 
gral (Art.  14),  and  ia  abstract  unless  otherwige  designated. 

192.  The  elements  of  every  fraction  are  the  unit  of  the  frae^ 
tiony  the  fractional  unit,  and  the  number  of  fractional  units,  con- 
sidered or  expressed. 

193.  The  name  of  the  fractional  unit  is  derived  firom  the 
number  of  equal  parts  in  the  whole.  Thus  if  the  whole  be  divided 
into  three  equal  parts,  the  parts  are  called  thirds;  if  into  ten, 
tenths;  if  into  twenty,  twentieths,  etc. 

194.  1.  Fractions  are  commonly  expressed  by  writing  the 
number  sliowing  how  many  parts  in  the  whole  under  the  number 
showing  how  many  parts  are  taken,  with  a  line  between  tliem ; 


FnAOTIONa. 


8S 


0  lower  ttrm  is  called  the  I>etlontinntor,  becaose  it 
r  Uie  fVuctiomd  uoita;  the  upper  term  is  called  the  Nu- 
Uor,  because  it  numberit  the  functional  nnits. 
Numerator. 
1 11  Denominator.  1 


Ttus^ 


[  TeiTiia 


KOTB. — AbbrevUtlonB — N.  may  aigtdty  Numerator  j  D.  Sonomlnator. 

i&3.  1.  Since  -^  =  1  +  j  +.],  it  id  cridcnt  that  if  we  take  J  of 

^^1^  of  three  ones  the  same  valuo  will  he  expressed  as  in  three- 

^^Krths  of  one. 

^^BS.  The  N.  may  he  regarded  as  the  number  divided,  and  the  D. 

jP^Bthe  number  by  which  it  is  divided.  Thus  every  common  frac- 
tion may  be  regarded  as  an  expraaaion  of  division,  the  value  of 
which  is  the  quotient  of  the  N.  divided  by  the  D. ;  as, 

t=gnc-iiintb  of  five,  iu  which  case  5  is  the  miit  of  the  fraction, 
and  i  of  5  the  fractional  unit. 
cone-fourth  of  three  and  eight-tenths,  or  of  thirty-eight  tenthg. 
10(t.  I.  A  Common  Fraction  ia  a  fractional  number,  both  of 
Me  terms  are  expressed. 
a.  Common  fractions  are  divided  into  throe  dosses— simple, 
found,  and  complex. 

3l  a  Simple  Fraction  is  a  single  firaction,  each  of  whose  terms 
ia  k  simple  integer;  as,  J,  J. 
^^_  4.  A  Compound  Fraction  is  &  fraction  of  a  fraction,  the  unit 
^^■tbc  compound  fraction  being  itself  a  fraction;  as,  j  of  ^"g,  J  off, 

^m  i  "I 

W^^'  S-  A  Complex  Fraction  is  a  fraction  having  a  fraction  for  one 
or  both  of  its  terms ;  as,  ~,  ",  ^. 

Note. — It  nay  be  observed  licre  (lint  every  cninpDund  tnOAon  m»y  ba 
expmaed  in  iLc  [arm  of  ■  coDii>1ri  (nrtion,  having  a  fraction  for  the  ua- 

ueralor.     Thua  tbe  compound  fntdioos  above  become  '^  (  =  'i);  — „--,  or3 


197*  1.  Simple  Fractions  are  di^'ided  into  proper  and  im- 


k. 
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2.  A  Proper  Fraction  is  one  whose  numerator  is  less  than  its 
denominator ;  as,  |,  /j,  /J*(j. 

3.  An  Improper  Fraction  is  one  whose  numerator  equals  or 
exceeds  its  denominator ;  asy  g,  |,  |,  |J{. 

198.  A  Mixed  Number  consists  of  a  whole  number  and 
fraction  combined;  asy  2  +  j>10  +  fi  25-|-j|;  but  these  are  ex- 
pressed Vithout  the  sign  of  addition;  thus  2|,  lOf,  ^\h  <^d.  <ure 
read  "  two  and  one-half,"  ete. 

Note. — In  reading  sucli  a  mixed  number  as  200J,  it  is  neoessaiy  to  make 
an  emphatic  pause  after  tlie  integer,  or  to  designate  the  fraction  as  such,  in 
order  to  distingniah  it  from  an  improper  fraction,  the  verbal  expression  of 
which  would  be  similar. 

199.  1.  It  is  evident  from  the  very  nature  of  a  fraction  (Art 
195^  2)  that — 1st  K  both  terms  be  multiplied  or  divided  by  the 
same  number,  the  value  will  not  be  changed.    (Art  147.) 

2    2x2_^  .  I_lx22 
6""6x2"'12'  i""4:x2""8' 
,   8_8-T-4_2,  44-4-41 
12""i2-T-4~3'  8""8-4-4"~2' 

2.  If  the  N.  be  multiplied  by  any  number,  the  value  of  the 
fraction  is  multiplied  by  the  same  number.    (Art  146.) 

1    o_Ix3_3_- 

3.  If  the  D.  be  divided  by  any  number,  the  value  of  the  frac- 
tion is  multiplied  by  the  same  number.     (Art  145.) 

4.  If  the  N.  be  divided  by  any  number,  the  Talue  of  the  ficao- 
tion  is  divided  by  the  same  number.    (Art  146.) 

4  .  g_4-r-a_8 
8  8       8* 

5.  If  the  D.  be  multiplied  by  any  number,  the  valae  of  flie 
fraction  is  divided  by  the  same  number.    (Art.  146.) 

a       axa~4' 
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aOO.  The  value  of  a  fraction  may  be  increased — 

let.  By  increasing  the  Nnmenitor  (or  dividend)  by  addition  or 
mnltiplicution. 

lid.  By  diminishiiig  tlie  Denominator  (or  divisor)  by  sabtrao- 
ttioQ  vr  division, 
t      201.  ITie  \-ft!ue  of  a  fraction  may  be  decreased — 

Ist  By  diminisbing  the  Numerator  (or  dividend)  by  subtrao- 
tioD  or  division. 

2d.  By  increasing  the  Denominator  (or  divisor)  by  addition  or 
multtplipatlon. 

REDUCTION    OF    FRACTIONS. 

302.  As  a  unit  of  one  rank  or  dcnominution  is  equivalent  to 
■ereral  of  lower  rank,  and  is  only  a  part  of  a  unit  of  higlier  rtink 
(Art.  13),  80  also  one  fraction  has  a  similar  relation  to  other  fnic- 
Uonfl  iind  to  integral  units.  Thna  \  is  equivalent  to  two  fourlhi, 
and  j  i«  equivalent  to  two  units,  -f'^  —  f^^,  and  *il  =  8.  1  doz.= 
IS  unite,  and  1  units/j  **  Now  if  1  doz.  be  the  unit  of  a  frac- 
tion, and  the  fructjonal  unit  be  one-third,  then  the  true  expres- 


BOD  for  the  fraction  is 


taken,  we  have  I 


3 
3doz, 


If  two  such  fractional  unila  bo 


It  is  very  eridcut  that  tbe  Iraclion 

^  **  is  equivalent  to  1  units  of  the  first  int^^l  order,  and  4  is 
nid  to  be  one-third  of  12;  but  four  is  not  one  any  more  than  13 
u  one,  hence  4  is  not  the  fraction,  but  it  is  the  value  of  the  fraction, 
even  as  12  is  not  one  dozen,  but  is  the  value  of  one  dozen  in  unita 
ef  the  first,  order,  and  8  would  be  the  value  of  J  *" 

ItO't.  In  the  reduction  and  transformation  (Art  73)  of  frac- 
tiooal  niimlwrs  fir  purposes  of  comparison  and  combination,  it  is 
I  ,,de«rable  to  enpreea  their  value  in  integers,  or  In  the  largest  frac- 
'  tional  nnitfi  jiossible. 

not.  When  integers  and  fractions  are  to  bo  combined  or  com- 
1,  It  is  frequently  necessary  to  reduce  the  integers  to  cquiva- 
mt  fractions,  or  fractions  to  equivalent  integers.  1.  Thus  if  3 
»  bo  combined  with  J  in  a  simple  numlier,  2  must  be  reduced 
D  (burtha.  Ope  is  equivalent  \*>  i,  lienoe  two= j,  and  combining 
1  J  by  addition  we  have  \'-,  their  sum  as  a  ample  fraotional 
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2.  If  the  same  numbers  are  compared  by  Bubtractioii^  tbe  re- 
sult would  be  |— 1=}, 

3.  If  compared  by  division  to  find  their  ratio^  the  result  would 

be  f-f-J=|. 

20^0  Any  integer  may  be  reduced  to  a  fraction  by  muUiply- 
xng  it  by  the  number  of  fractional  units  required  in  an  integral 
unit.    (Art  74,  3.)    5=V,  7=V,  12=i/y>,etc. 

206.  A  mixed  number  is  easily  reduced  by  reducing  the  inte- 
ger to  the  same  units  as  the  fraction  indicates,  and  combining  the 
two  numbers  of  fractional  units  in  one  sum. 

Thus    bi  =   'j5+  3=  V- 

191  =^8*+  1=^8^  etc 

RULE. 

Multiply  the  whole  number  by  the  denominator  of  tho  fraction; 
to  the  product  add  the  numerator ^  and  under  the  result  place  the 
denominator, 

EX  AXPLES. 

207*  1.  Reduce  19?  to  a  fraction. 

2.  Reduce  44^  to  an  improper  fraction. 

3.  Reduce  Sj^^^  to  an  improper  fraction. 

4.  Reduce  5G|  to  an  improper  fraction. 

5.  Reduce  1230^^  to  an  improper  fraction. 

6.  Reduce  57:]()  to  an  improi)er  fraction. 

7.  Reduce  23j%  to  an  improper  fraction. 

8.  Reduce  133}}  to  an  improper  fraction. 

9.  Reduce  563^  to  an  improper  fraction. 

10.  Reduce  8006}^  to  an  improper  fraction. 

11.  Reduce  24  to  fourths. 

12.  Reduce  35  to  twentieths. 

13.  Reduce  312  to  twelfths. 

14.  Reduce  19  to  twenty-fifths. 

15.  Reduce  1008  to  ninths. 

20S.  Any  improper  fraction  may  be  reduced  to  an  integer  or 
mixed  number.    (Art  74,  2.) 

Ex.  1.  How  many  units  (integral)  does  ',*  =  ?    Y-  ?    y,j«  f 
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2.  What  mixed  number  is  equivalent  to  ^  f    \^?    V  ?    72  ? 

3.  Write  a  Rule  for  this  process. 

0 

209.  BXAHPLBS. 

1.  Beduce  J^S  ^^S  f  J.  4.  Beduce  "^^  -^^  l-Jf. 

2.  Beduce  J^S  YiS  V/-       «•  Beduce  i|Ji»,  ^{^^,  J,VW* 
a  Beduce  y ,  f  f  J^|i. 

j?10«  1.  Any  fraction  may  be  reduced  to  smaller  fractional 

units,  or  to  higher  terms. 

Thus  §  may  be  reduced  to  ninths.    Since  1  =  g,  i  would  =  {, 

2x3 
and  J  =  S ;  or  we  may  say  |=^-^=5.    (Art  199, 1.) 

It  may  be  observed  that  the  8  by  which  each  term  is  multiplied 
is  the  ratio  of  the  new  denominator,  9,  to  the  original  denomina- 
tor, 3;  i.&,  5=3. 

2.  RULE. 

Multiply  loth  terms  of  the  fraction  by  the  ratio  of  the  required 
denominator  to  the  given  denominator. 

What  is  the  proper  title  for  this  Bule  ? 

EXAMPLES. 

1.  Beduce  i  to  27ths. 

2.  Beduce  I  to  60tha 

3.  Beduce  y^g  to  80ths. 

4.  Beduce  §,  |,  J,  and  \i  to  24th8. 

5.  Beduce  j,  2,  f^^,  and  i  to  85ths. 

Note. — ^When  tbe  denominators  of  seven]  fractions  are  the  same,  tbe 
fractions  are  said  to  have  a  Common  Denominator, 

6.  Beduce  ^  to  63ds. 

7.  Beduce  V  to  27ths. 

a  Beduoe  {,  |,  and  }  to  24th& 
9.  Beduce  $,  {,  and  ^^  to  70ths. 
10.  Beduce  |\,  |,  },  and  j%  to  48ths.  * 

2  tl»  Any  fraction,  whose  terms  are  not  prime  to  each  other, 
may  be  rcduc^  to  larger  fractional  units,  or  to  lower  terms. 
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Thus  §  may  be  redaoed  to  foarths.  Since  l=|=gy }  woiild= 
g^  and  there  are  as  many  fourths  in  g  as  6-^2,  or  | ;  or  we  maj 

2.  A  fraction  is  in  its  lowest  terms  when  the  terms  are  prime 
to  each  other. 

Note. — When  a  fraction  is  to  be  xeduced  to  a  eertam  higher  denomiiia- 
Hon,  the  Rule  in  Art.  210, 2,  may  be  applied.  Thus  if  t^  is  to  be  rednoed  to 
thirds,  each  term  maj  be  mvUipHed  bj  i,  which  is  the  ratio  of  4  to  12,  or 
the  terms  maj  be  divided  bj  8,  the  reciprocal  of  }.    (Art.  183.) 

3.  A  fraction  may  be  reduced  to  its  lowest  terms  by  the  fol- 
lowing 

RULE. 

« 

Divide  both  terms  of  the  fraction  by  their  greatest  common 
divisor. 

EXAMPLES. 

Beduce  to  lowest  terms — 
1.  Ih  4.  AV  7.  All. 

2      16  f\      "i'i  A      3  ^  Q_ 

•   T2g'  ^*    T«8»  ^«   TTa2« 

Q     14  A     150  q     41A8 

10.  tWb-  l'^-  Reduce  |g  to  Sths. 

11.  Reduce  l\  to  14th8.  14.  Reduce  jVs  to  9ths. 

12.  Reduce  Yl  to  15ths.  15.  Reduce  ;!$  to  10th& 

j?lj?.  In  finding  the  value  of  a  compound  fraction,  each  part 
of  it,  excepting  the  first,  may  be  regarded,  in  succession,  as  the 
unit  of  the  fraction. 

Thus,  in  5  of  ]  ?,  if  j  ?  he  regarded  as  the  unit  of  the  fraction, 

and  I  of  it  be  taken,  the  result  will  be  {?.    In  J  of  }J  of  |J; 

we  may  say  I  of  { g=  \,  and  j^  of  18=8^    I»  }  of  J  we  may 

take  i  of  5  by  taking  only  one-fourth  as  large  parts  (Art  199,  6), 

giving  sV  and  |  of  g  is  i,\  x3  =  fi.    (Art  199,  2.)    In  this  last 

3x7    21 
case  we  have  the  result  from  f  x  g,  or  -. — 5=o5'    ^^  other  two 

4:  X  O       0« 

cases  mav  be  reduced  in  the  same  form. 

I  X 1  ^ = J  y,  which  reduced  to  lower  terms  becomes  \^  as  befitte. 
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.  S23.  From  the  coses  mentioned  wg  may  dedace  the  foUowing 


MuUijplif  all  the  numerators  together  for  the  numerator  of  llie 
limpU  fraction,  and  muUipltf  all  the  denominators  together  for 
the  demwiinator  of  the  vimpte  fraction. 

Notes. — 1.  Whole  m  mixed  numbem,  in  connection  with  ft  Mmpoond 
tiactioii.  should  bo  reduced  to  a  fractional  form. 

2.  CoQtnct  by  csucelUtlon  (Art.  1S2),  and  thua  obl&iri  the  lowest  lenns. 


Wbat  is  the  conect  title  of  the  above  JtuU  f 


I 


EXAMPLES. 

1,  Beduoo  to  n  simple  fraction  J  of  g  ? 
3.  Reduce  |  of  J  of  J  to  a  simple  fraction. 

3.  Reduce  3J  of  2J  of  ^\  to  a  simple  fraction. 

4.  Reduce  2^  of  Ij^g  of  ^  to  a  simple  fraction- 

5.  Reduce  J  of  |  of  2j  to  a  simple  fraction. 

6.  Redace  j  of  li  of  ^  of  2}  to  a  simple  fraction. 
7-  Reduco  j  of  6  to  a  simple  fraction. 

&  Reduce  J  of  2J  of  3  to  u  simple  fraction. 
6.  i  of  4'  of  t^j  of  l 

10.  9  of  43  ol  3  of  7^ 

11.  I  of  S  of  ;  of  2J. 

IS.  3  of  }  of  J  of  Jof  f  of  IJ. 

>X4XJJX*XI; 


-=i  Ans. 


[B.  NOTX. — 1  t«iiiaini  u  a  tactor  ia  the 

13.  J  of  4i  of  3»,  of  I. 

14.  I  of  VjI  of  ,^5  of  J. 

15.  J  of  S  of  S  of  -,"0  of  125. 

S14.  Fmclions  may  be  reduced  to  others  having  a  common 
denominaior  (Art.  210,  Notu)  by  lakiog  for  a  common  denomi- 
utor  any  common  multiple  of  the  sevcnil  denominators;  but  it  ia 
reoeraUy  desirable  to  reduce  t^  the  lowest  tonus  possible,  hence 
tbe  Jtast  common  denominator  is  commonly  rci^uired. 
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2 IS*  Pracjtions  may  be  reduced  to  the  least  common  denomi- 
nator, or  the  largest  common  unit,  by  the  following 

RULE. 

Find  the  least  common  multiple  of  the  several  denominators; 
this  will  be  the  least  cammofi  denominator.  Then  reduce  eadi 
fraction  as  in  Art  210,  2. 

Note. — ^Each  fraction  Bhoold  first  be  ezpresBed  in  its  lowest  tenns. 

EXAMPLES. 

Reduce  to  the  least  common  denominator — 
1-  i.  I.  I  h  f\-  6.  i  of  f ,  2^,  g. 

2.  ^  g.  ?.  A.  A.  7.  I  of  I,  I,  2^ 

3.  Q  and  jg.  8.  J,  ],  J,  J,  J,  ^j. 

4.1315  02467 

*•   4>  5»  if  h'  ^'   If  l>  99  8* 

6     23A1  1A37AA 

ADDITIOH    OF    FRACTIOHS. 

216.  PROBLEMS  FOB  MENTAL  SOLUTION. 

1.  What  part  of  a  farm  is  equivalent  to  \  and  f  of  itP 

2.  If  you  walk  f  of  a  mile  in  20  minutes,  and  ;}  in  40  minutefl^ 
how  far  would  you  walk  in  an  hour  ? 

3.  What  is  the  sum  of  |  yd.  and  g  yd.? 

4.  Add  ^ri  of  a  dollar  and  j^^  of  a  dollar. 

5.  What  is  the  amount  of  i  an  orange  and  J  an  orange  ? 
217*  1.  If  the  sum  of  |  and  |  be  sought,  since  only  units  of 

the  same  kind  can  be  added,  the  §  may  be  reduced  to  the  laiger 
denomination  of  fourths  (Art  211),  or  the  J  may  be  reduced  to 
the  smaller  denomination  of  eighths  (Art  210),  and  then  added* 
Thus  g  =  3,  and  |  + J  =  J=li ;  or  f  =  ,S  and  |  +g=V-=li- 

2.  Sometimes  two  reductions  are  necessary.  Thus  in  |  yd^+l 
ft.,  i  ft.=  (l  of  J)  yi=2iy  yd.;  |  yi=^f  yi,  and  j^  yd.+il  ji 

=■3?  yd. 

218.  RULE. 

Add  the  numerators  of  fractions  eocpressing  units  of  the  same 
value,  or  having  a  common  denominator. 


FHA 


^TIONS. 


IffOTU. — 1.  U  Ae  IncUona  exprees  imita  of  dilTerent  values,  firet  reduce 
tmth  fmnioii  to  iu  BiniplcBt  forui,  tlien  reduce  the  Boverol  fnctiuOB  lo  Uie 
Uigest  commou  unit,    (Art,  310.) 

2.  IntegetB  nu;  be  oouibined  nith  the  gam  of  the  fractions  when  found. 


rsio. 


EXAMPLES. 


4.  Add  ^  of  I  and  ^g, 

5.  Add  j,  |,  and  Ij. 

6.  Add  5i,  3»,  6|. 


(1-i  +  HS  +  i- 
a  Add  J,  I,  I,  and  f 
7.  Add  l  of  21  iind  ?  of  2J. 
8.  Add  102(lii,  1875J,  and  5634^. 
SuggetHon. — First  add  ihe  fractiona. 
a  Add  37i,  18»,  33^,  und  ■A\[. 
10.  Add  ^,  i-'i  of  4],  5fi3J,  ttLd  J  of  3; 
U.  Add{,j,i,  i,aiid^. 

»I8.  Add  I,  %,  Jfl,  and  9  of  l\. 
13.  Add  i  of  .^  and  l^^. 
■14.  AddlOS'i  audOSVa- 
KOTK, —  Wlicn  the  nunierotors  ere  IttTge.tor  oonvenieoce  thejmaj  be 
written  u  in  simple  ndditinn,  with  the  denominator  at  the  rlglil,  thiu  Hi*! 
♦  W?  +  V,V  +  N'A".  may  be  written 


BULTIPLICATION    OF    FRACTIOHS. 

S20m  1.  If  4  llirec-sevcntlis  were  to  be  combined ;  as,  ^  + 1  + 
l^|,  tbe  result  would  be  -y  or  f  x  4,  that  is,  we  take  four  times 

toy  fractional  units  as  at  lirgt. 
I  2.  If  wi;  wish  to  obtain  a  number  eqiial  to  four  times  g,  we 
J  take  (as  Iwfore)  four  S's  of  llie  same  unit,  equal  to  J^%  or  we 
jr  take  3  fnipf ional  units,  each  equal  to  J.    Kow  i  =  \,  and  3  of 
Eb=].    In  Ihe  first  case  tJie  cumber  of  unita  is  increased  fotir- 
,  In  tbe  f^cond  Uie  size  of  (he  units  is  increased  fourfold. 
t.<]H  2,  3.) 
w  821-  To  miilliply  a  fraclionuBa  the 

RULE. 
Multiply  the  Humeraior  or  divide  the  denominator. 
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BXAMPLB8. 

1.  ^'jxi.  6.  i^x9. 

3.  ^f  x3.  8.  418x6. 

4.  If  x9,  9.  4x210. 

5.  Tg8,jx25.  10,i|Jx366. 

9 

6     ^    6x00    45    ^, 

Note. — Contract  by  canoeU&tion ;  as,  ;^  X  9»=— s:r~="^= 'i* 

Ob  pp        o 

6 
222*  To  multiply  hy  afracti(m4 — ^1.  If  16  is  to  be  multiplied 
by  I,  we  may  consider  that  |  can  be  resolved  into  two  factors,  viz., 
the  fractional  unit  and  the  number  taken ;  thus  |=:}  x  3,  the  same 
as  3  yds.=l  yd.  x  3.  Now,  if  any  multiplicand  be  multiplied  by 
the  factors  of  the  multiplier,  the  correct  product  is  obtained;  hence 
lj5  X  1=16  X  3  X  j,  and  as  the  reciprocal  of  \  may  be  used  as  a 

4 

divisor  (Art  184),  it  may  be  written  16x3-^4= — 77-= — 2 — ~ 

12.    Or  since  either  factor  may  be  used  aa  the  multiplier,  16  x  | 
=|xl6=-Y-=12. 

223.  RULE. 

1.  Multiply  as  in  Art.  221 ;  ovy 

2.  Use  the  numerator  as  a  multiplier,  and  the  denominator  as 
a  divisor,  in  a  combination  consisting  of  the  multiplicand  and  the 
multiplier. 

EXAMPLES. 

1.  15x  J=15x3-f-4=— ^-=-j-=ll}. 


2.  66xg=^^^^:r^=36. 


04_x6 

3.  5280  X  T^Q. 

4.  329  X  6.1. 

Note. — Multiply  first  by  the  fraction,  then  by  the  integer,  and  add  the 
partial  products. 

5.  435x16^.  8.  5000  X  4 §. 

6.  768  X  yl^j.  9.  2200  x  yV 

7.  70245  X  ij.  10.  $11520.  x  ,%• 
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224m  To  multiply  a  fraction  by  a /rac/t6ii<— Multiply  |  by  |. 
(Art  199,  2  and  5),  hence  the 


RULE. 

Find  the  prodtict  of  the  numerators,  and  write  it  over  the 
product  of  the  denominators, 

NoTBS.— 1.  Contract  bjr  canoeUation. 

2.  Exproes  oompoand  fractions  by  using  the  sign  of  multiplication ;  ex- 
preai  integers  and  mixed  numbers  as  improper  fractions. 

EXAMPLES. 


1.  ^xl8x2|xVxUx(liof  JJ). 


4 


1071 


Solution^  x-xjxjx^x^x  ^=-^=21^  J. 


50 


6     10 


2.  Multiply  f  by  j. 

3.  Multiply  /y  by  A- 

4.  Multiply  I  by  ?. 

5.  Multiply  56  by  g. 

6.  Multiply  -f%  by  24. 

7.  Multiply  8J  by  7|. 
a  Multiply  111  by  9J. 


9.  Multiply  I  of  ^?  by  j%  of  f  ^. 

10.  Multiply  §  of  -ft  by  y\-}. 

11.  Multiply  I  of  8  by  9  times  |. 

12.  Multiply  8|-6|  by  9|+{. 

13.  Multiply  256  by  12/g, 

14.  Multiply  12i  by  lej. 

15.  74|  X  28|. 


Note.— first  74}  X ),  then  f  x28,then  74x28,  and  add  the  partial  pro- 
ducta. 


74^ 
3 

5)223^ 


mi 


28 
_3 

7)84 

12 


74| 
28i 

4411 
12 
592 
148 

21281 j 
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16.  11703 1*;,  X  450  J. 


11703  jV 
450| 

780a/g 
1 

it 


187' 


68515 
46812 

5274339} 

17.  4527A  X  841  J.         19.  999|  x  777 J. 
la  1000 J  X  200|,  20.  4080}  I  x  3417|. 

SUBTRACTION    OF    FRACTIONS. 
225.  Ex.  1.  From  §  take  |. 

Ex.  2.  From  2|  take  |  of  2. 

2i=5,|of?=i=i 
$-1=1=1  Ans. 

RULE. 

Reduce  the  fractions  to  a  common  denominator;  then  find  the 
difference  of  thsir  numerators,  and  under  the  result  place  the 
common  denominator. 

Note. — When  the  minuend  is  a  whole  or  mixed  nnmher,  the  same  prin- 
ciple maj  be  applied  as  in  simple  Subtraction.    (Art.  119,  8.) 

Thus  8-»=2}-f=2h-  18i-9J=  {^Jj^^gJ^^JJJ 

3.  Subtract  |  from  |.    \  7.  From  \  of  |  take  ^^  of  '^. 

4.  Subtract  f-^  from  ?.     \  8.  From  820J  subtract  56|. 

5.  From  \  of  |  take  §  of  /^.V  9.  From  250i  subtract  2254- 

6.  From  }  of  J  take  \.  J        10.  From  993^  take  646J. 

11.  From  J  +g  + J  take  |  of  §  +  t?,j  of  f . 

12.  From  \  of  12  take  \  of  9. 

13.  From  1000  take  156?. 

14.  From  9  take  \  of  \. 

15.  From  50yV+  89 J  take  5|  +  81  ,V 
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16.  From  ^  of  13  take  |  of  & 

17.  From  3^  of  5  take  2J  of  7. 

18.  From  ^  of  42  take  f  of  4a 

19.  From  i  of  19J  take  f  of  7f. 

20.  From  875|  take  5993 

DIVISIOH    OF    FRACTIONS. 

226.  1.  How  many.  1*8  in  4? 

Beducing  to  same  units  for  comparison,  4=^^>  &nd 

¥-J-J-J-l-l=o, 

hence  there  are  five  J's  in  4. 

2.  Divide  2  by  |. 

2=J,S  and  14-5-3=V=4i. 

3.  |-e-5.    6=^4^  and  3-^20=2V 

4.  §-J.    I=l?,and i=}|;  10-12=}$=|. 

227.  GENERAL    RULE. 

Reduce  dividend  and  divisor  to  the  same  unit  value,  and  com' 
pare  the  number  of  unite  in  each. 

EXAMPLES. 

1.  §-5-6;  3-5-10;  ^*Q-T'^  4.  5-f-|  of  9. 

2.  S-J;  15-i-/o;  20-5- f.  5.  18-^|  of  J. 

3.  i^t;  iV^j;  A-^l-  6. 4  of  9-^^  of  6. 

228.  RECIPROCAL    RULE. 

Multiply  the  dividend  by  the  reciprocal  of  the  divisor.    (Art 
185.) 

NoTEw — ^The  papil  majr  be  reqaired  to  give  the  correct  analjsid  tor  the 
■olutkm  of  each  cue  by  this  role,  and  also  to  apply  canceUatioii. 

EXAMPLES. 

1.  Work  the  six  examples  in  Art  227  by  this  role. 

2.  A-^3;|3-9;iH7;  ^^^. 

8.  6084|-r-6=1216}J.  Ans.  liU\\. 

Solution, — « 

1216    Eem.4|. 

7 


98  COMHOK     VBAOTIOKB. 

4.  3081-5-12;  32006^-^ 9. 

5.  1000/2-^6;  1728^-12. 

6.  16-f.j;  256-rlf ;  225^12;!. 

7.  30864^1;  60-5-6i;  4:8-r-3J. 

8.  284-T-f  of  |. 

10.  4'-^6|;  18J-^16J. 

11.  |of  I^Jof  6f 

12.  i  of  4i-T-J  of  5f 

13.  |of  8-^Jof  7. 

14.  12^  of  K^iof  J. 

15.  (/a  +  4jH(42-31i). 

16.  (^ofi§-]ofT\)^(5i-4ti). 

17.  (125|-62J)4-37J. 

18.  (4i4-6?)^TV 

19.  (9^+4ix|)--6J. 

20.  140  x|-f-2^ +56^-16-7-^. 

229.  REDUCTION  OF  COMPLEX  FRACTIOHS. 

1.  Since  every  fraction  is  an  expression  of  division,  it  follows 
that  complex  fractions  may  be  reduced  by  dividing  the  numerator 
of  the  complex  fraction  by  the  denominator. 

EXAMPLES. 
1      * — 4^8  — lv» —  9 

5 

2.  Beduce  -f-  to  a  simple  fraction. 

IT 

3.  Reduce  1  4.  Beduce  sA-  ^*  Beduce  ri   ' 

230.  1.  To  find  the  Least  Common  Multiple  of  several  frac- 
tions— 

Reduce  them  to  their  lowest  terms  j  then  writs  th$  L.  C.  M.  of 
their  numerators  over  the  G.  C.  D.  of  their  denominators. 

'2.  To  find  the  Greatest  Common  Divisor  of  several  fractions — 

Reduce  them  to  their  lowest  terms,  and  write  the  G.  0.  JD.  of 
the  numerators  over  the  L.  C.  M.  of  the  denominators. 


FB  ACTIONB. 


I  S31.    REVIEW  OF  FRACTIONS.— BEHTAL  PROBLEMS. 

1.  A  man  having  %1  guve  %l  to  his  eon:  Low  much  hod  he 

1.  If  y'f  he  added  to  a  certain  fraction,  the  amount  will  be  5  ^ ; 
is  the  fraction  ? 

8.  A  woman  pays  ^  of  her  wagea  for  board,  and  {  for  dotbing; 
rhat  portion  remains? 

4.  A  man  traveled  j  of  hig  jonmej  the  first  day,  J  the  second, 

be  third,  and  the  r^'mainder  the  fourth  day:  what  portion  did 

traval  the  fourth  day  ? 

6.  A  man  bought  a  horse,  paying  |  of  tho  price  down,  J  at  the 
end  of  one  month,  J  at  the  end  of  two  monlhs,  and  the  rest  at 
the  end  of  three  months:  what  part  did  he  pay  loat? 

6.  A  man  is  5G  years  of  age,  und  f^  of  his  age  equals  the  age 
of  his  son :  how  old  is  the  son  ? 

I.  A  man  bought  a  wagon  for  #80.,  and  sold  it  for  g  of  what 
it  cost:  liow  maeli  did  he  lose? 

8.  What  will ;;  of  a  yd.  velvet  cost  at  *8J  per  yd.  ? 

9.  Karie  is  16'j  yra.  old,  mid  Lizzic'3  nge  is  j  ae  much:  how 
is  Uzxie? 
IUl  A  man  owning  J  of  a  steamboat,  sells  j  of  his  shore :  what 

doQS  he  still  own  ? 

II.  Henry  bought  |  of  a  pound  of  candy  and  gave  his  brother 
{  of  a  ponnd,  and  bia  cousin  i  of  what  remained :  how  much  bad 
he  left? 

13.  A  ifotnan  i^  43  yrs.  of  agCi  which  is  f  the  age  of  her  hus- 
band: bow  old  \i  he? 

13.  Seven-eighths  of  a  certain  number,  loss  iive-sixtlifl  of  it  is 
what  is  the  number? 

J4.  A  grocer  sold  64  bbls.  of  itpples,  which  was  f^  of  what  he 
lit:  how  many  barrels  remained? 

15.  When  James  ia  'i  older  than  he  ia  now  he  will  be  21  yra. 
:  how  old  ia  \iv  now? 

16.  A  man  sold  ^  of  his  peaches  for  1728.:  what  woa  the  value 
all? 

1 7.  A  man  sold  I  of  his  fjrm,  and  had  33  acroH  left :  liow  much 
liadheatfirsti' 


^. 
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18.  A  man  sold  a  watch  for  $144.9  which  was  |  more  than  it 
cost  him:  how  much  did  it  cost  him? 

19.  A  boy  paid  60  cts.  for  a  Reader,  which  was  |  more  than  he 
paid  for  a  History :  how  much  did  he  pay  for  the  History  ? 

20.  I  of  72  is  I  of  what  number  ? 

21.  A  man  has  $48.,  and  g  of  this  is  J  of  what  his  wife  htn: 
how  much  has  she  ? 

22.  John  is  {  as  old  as  Maiy,  and  Maiy,  who  is  15  years  old,ii 
I  as  old  as  Charles:  how  old  are  John  and  Charles? 

23.  A  man  gave  $180.  for  a  horse  and  harness,  and  the  hameai 
cost  }  as  much  as  the  horse :  what  was  the  cost  of  each  ? 

24.  If  to  A's  money  there  be  added  ^  and  |  of  the  same,  the 
sum  will  be  $86. :  how  much  has  ho  ? 

25.  A  farmer  has  loaned  money  to  four  persons:  to  the  first ) 
of  the  whole  amount  loaned,  to  the  second  {,  to  the  third  I,  and 
to  the  fourth  $30 :  how  much  has  he  loaned,  and  how  much  to 
each  man  ? 

26.  A  coat  cost  $56.,  and  |  of  the  cost  of  the  coat  was  J  the 
cost  of  a  vest:  what  was  the  cost  of  the  vest? 

27.  If  6^  lb.  sugar  cost  91  cts.,  what  will  14?  lb.  cost  ? 

28.  If  8  men  con  do  a  piece  of  work  in  11  j  days,  how  long 
would  it  take  6  men  ? 

29.  If  A  can  build  a  wall  in  8  days,  and  B  in  10  daye^  how 
long  will  it  take  both  working  together  ? 

30.  1.  How  is  the  value  of  a  proper  fraction  changed  by  adding 
the  same  number  to  both  terms?  By  subtracting  the  same 
number  ? 

2.  How  is  the  value  of  an  improper  fraction  changed  by  add- 
ing the  same  number  to  both  terms  ?    By  subtracting  the  tame 
number? 
•  Illustrate  each  case. 

WRITTEN    PROBLEMS. 

Note. — ^Write  only  such  operations  as  cannot  be  p<^onned  mental^. 

31.  What  is  the  sum  of  f ,  J,  g,  and  y\  ? 

32.  What  is  the  difference  between  I  and  §  ? 

33.  Multiply  j  by  3^. 

34.  Divide  i  by  3J. 
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I,  diSerenco,  product,  and  quotient  of  3} 


85.  What  are  the  s 
^d3tp 

36.  Wliat  will  be  the  cost  of  15|  pounds  of  butter  at  16j  cents 
F]>oand  ? 

37.  At  94)  per  tub,  how  many  tubs  may  be  bought  for  411  ^. 
di.  At  28*  cents  per  bushel,  how  many  busheld  of  oats  may  be 

^ught  for  16 j  cents? 

39.  How  miiuy  ponnde  in  four  bags,  the  first  containing  3C0J, 
tie  second  580.1,  the  third  296 J,  and  Ihe  fourth  375  -^a  F 

40.  In  5  hogsheada  of  sugar  containing,  respectirely,  SiSJ, 
1054,*(„  9fi3J,  OOli^  and  899^,  how  many  pounds? 

41.  A  man  has  4  lots;  the  first  containing  320; J  acree,  the 
second  235 »,  the  third  100|,  and  the  fourth  3788:  bow  many 
acr^  in  all  ? 

42.  A  man  owes  the  following  suras:  to  A  $32.5Gj,  to  B 
♦14.95  J*,,  to  C  932.7-il,  lo  D  «53.31,'o,  to  E  *iy3.05rV  How 
mD<'h  does  he  owe  in  allF 

43.  A  &rm  is  divided  into  5  fields,  containing,  respectively,  as 
fulluws:  20j,  5GJ>j,  SCj,  91,  and  103;^  aoreg.    How  many  in  ail  ? 

44.  A  man  purchased  I  of  a  yard  of  velvet  at  the  rate  of  $3.02  i 
per  yard ;  what  did  it  cost  him  ? 

(45.  A  man  owned  J  of  a  boat,  and  sold  4  of  |  of  hie  share  for 
WO.  At  that  rato  what  was  the-  whole  of  it  worth  ? 
46.  James  has  J  of  an  orauge.  He  gives  Horace  I  of  this 
toast,  and  then  divides  the  reraainder  equally  between  three 
ft.  What  part  does  each  of  the  three  boys  receive? 
'47.  If  3  of  ft  barrel  of  flour  costs  to,  how  much  will  3  bags  of 
or  cost,  one  containing  j  of  a  barrel,  and  the  other  J  of  a  barrel? 

48.  Bought  I  of  ^  of  fit  yarda  of  Iroadcloth,  at  the  rate  of 
43J;0  per  yard.    Required  the  cost  of  it. 

49.  What  will  be  the  cost  of  7^  yards  of  muslin  at  li\  ccnfa 
kjanl,  and  321  yards  of  gingham  at  18f  cents  per  yard? 
rSO.  I  purchased  7  loads  of  eonl.  ouoh  containing  15j  bushelf^ 
WH  cents  per  bushel    Reqnirt'd  the  coat. 
1 61.  A  owns  "  of  a  vessel,  and  sells  ^  of  his  shore  to  B  for 

What  part  of  the  vessel  has  ho  left,  and  what  is  it  wortli 
ibatmte? 
ISi.  A  owns  *  of  a  Aip.    ITe  Fells  :  of  his  Fhnro  to  B  for  »  oeis 
I,  and  J  of  what  he  then  owns  to  C  for  96.000.    What 
i  the  rnlue  of  the  whole  ship  at  C's  rale  of  purchase  ? 
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53.  A  owns  -j^  of  an  acre  of  land,  and  B  |  of  an  acre.  How 
much  does  A  own  more  than  B  ?  How  many  times  more  ?  How 
much  do  they  both  own  ? 

54.  I  have  $1000  and  wish  to  lay  out  $346*3  of  it  in  sugar  at  8] 
cents  per  pound,  and  the  remainder  in  cofifee  at  11|  cents  per 
pound.    How  many  pounds  of  coffee  can  I  buy  ? 

55.  A  merchant  directed  his  agent  to  lay  out  |  of  $2364  in 
wheat  at  87A  cents  per  bushel ;  -^q  of  it  in  rye  at  56|  cents  per 
bushel ;  and  the  remainder  in  oats  at  31|  cents  per  budieL  How 
many  bushels  of  each  did  he  purchase  ? 

56.  What  will  8  j  pounds  of  sugar  cost  at  18|  cents  per  pound  ? 

57.  A  has  6f  acres  in  one  lot  and  7|  in  another;  B  has  5} 
times  as  much  as  A.    How  many  acres  of  land  has  he  ? 

58.  What  will  |  of  |  yards  of  cloth  cost  at  ^  of  J  dollars  per 
yard? 

59.  A  merchant  owns  I  of  a  mercantile  establishment  worth 
$64,000.  He  sells  |  of  his  share  to  B,  and  ^  the  remainder  to  C 
How  much  does  he  receive  from  B  and  0  rcspectiyely,  and  what 
part  has  he  remaining? 

60.  A  merchant  has  33 /^  yards  of  cloth,  from  which  he  wishes 
to  cut  an  equal  number  of  coats,  pants,  and  Tests.  What  number 
of  each  can  he  cut  if  they  contain  3^,  2|,  and  1}  yards  respec- 
tively ? 

61.  A  merchant  owned  -^q  of  a  stock  of  goods;  |  of  the  whole 
stock  was  destroyed  by  fire,  and  j'^q  of  the  remainder  damaged  by 
water.  What  part  of  the  whole  stock  remained  uninjured  ?  How 
much  did  the  merchant  lose,  provided  the  uninjured  goods  were 
sold  at  cost  for  $5400,  and  the  damaged  at  half  cost? 

62.  What  number  is  that  from  which  if  you  subtract  ^  of  f  of 
1,  and  to  the  remainder  add  §  of  J  of  1,  the  sum  will  be  10  ? 

63.  Suppose  a  man's  family  expenses  are  $1274^,  and  that  this 
is  I  6f  his  profits  in  business,  how  much  does  he  save? 

C4  If  a  man  buys  /^  of  a  fiirm  valued  at  $06420.,  and  diTides 
it  equally  among  his  sons,  giving  to  each  j%  of  ii^  how  many  sons 
has  he,  and  what  is  the  value  of  each  one's  share  ? 

65.  A  man  invests  j  of  his  money  in  land,  |  in  cotton,  -^  in 
grain,  and  the  remainder,  which  is  $2534.,  in  mining  stock :  what 
is  the  amount  of  each  investment,  and  of  all  of  them  ? 
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SECTION    XI. 


DECIMAL    FRACTIONS. 


I  ass.  1.  If  a  unit  be  divided  ii 


fntclioiial  uoiu  called  i 
tVactional  unit  is 


a  equal  ports,  what  is  one 


the  same  part  of  one-tenth  that  ono- 


0  TOOflf 


12.  W 

nth  ia  of  o 

a  Whatia  ,'o  of  i-Jg? 

4.  What  is  the  ratio  of  ^'o  to  j^o  ?    Of  ^ 

.  TiVTiat  is  tlie  ratio  of  4  to  /„  ?     I'a  ^  i . . 

^X33t  A  liecinutl  Ft'octlon  is  a  fraction  whose  dGnomi- 

ia  somo  power  of  ten :  as,  10,  100, 1000,  or  a  unit  of  any 

■  order  of  the  di;citaiiJ  scale  of  notatioa;   as,  /g,  to^oo, 

ui  etc. 

P  £•?■#•  Decimal  Fractions  are  sometimes  expressed  aa  commoc 

ms,  of  which  they  are  a  species,  but  generally  the  dcnomi- 

omitted,  and  the  deuomination  of  the  rruotional  units  is 

ited  by  writing  Ihcm  ia  the  lower  or  de-cimal  orders  of  the 

tl  Bcule  of  Notation  (Art.  CG),  and  such  cxprea^onH  arc 

Dtcimals. 

'E. — Tlio  trrm  dteinaU  in  genemU;  applied  nnly  to  decimal  fnuAlona, 
k'lntvgen  In  tho  dcduiftl  vfBlsta  are  also  really  decimals. 

I  SSSt  The  Decimal  Point  ia  a  j>eriod  used  to  separate  integers 
I  decimals.     When  no  integers  are  expressed,  the  decimal 
btt  is  platted  at  the  left  of  tenths'  order. 

[  sua.  Decimols  are  expresBcd  in  units  of  inferior  orders,  which 
k  recipAx^als  of  the  unit^  in  tho  integral  orders,  equally  distant 
1  the  place  of  the  fundamental  unit  of  tlie  scale.  Tho  ialter 
Kid  aiways  be  regarded  as  the  first  order.  Thus  the  2d  supc- 
r  u  ten$,  the  second  inferior  order  is  tenths,  and  /„  is  the 
J  of  10.  So  also  .01  ia  the  reciprocal  of  100,  etc. 
,  The  decimal  orders  are  also  called  decimal  plaeea,  each 
t  being  counted  as  one  placo.  Thus  in  .0223  there  are  /our 
malpiacM,  although  3  is  of  the  fi//h  decimal  order. 

.  1.  Si&cc  the  value  of  decimal  orders  decrousua  toward! 
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the  left  in  a  tenfold  ratio,  every  cipher  placed  between  decimal 
figures  and  the  decimal  point,  or  the  removal  of  the  decimal  point 
one  place  towards  the  left^  diminishes  their  value  tenfold^  or  di- 
vides the  decimal  by  ten. 

2.  The  removal  of  the  decimal  point  one  place  towards  the 
right  increases  the  value  of  the  number  tenfold^  or  multiplies  by  ten. 

239.  NOTATION    OF    DECIMALS. 

In  writing  decimals  it  is  only  necessary  to  have  them  so  ar- 
ranged with  reference  to  the  first  order  that  the  extreme  right- 
hand  significant  figure  shall  be  of  the  order  whose  unit  is  the 
reciprocal  of  the  denominator.  Thus  j^^j^  becomes  .024;  that  is, 
the  4  must  occupy  the  order  of  thousandths,  a  imit  of  which,  toV  v> 
is  the  reciprocal  of  the  denominator,  1000. 

Ex.  Express  t^SSMo  ^  ^  decimal 

Write  the  numerator  as  a  whole  number,  thus,  10505 ;  then 
place  the  decimal  point  so  that  the  right-hand  figure,  5,  may  be  in 
the  order  of  millionths,  filling  the  vacant  order  with  a  cipher; 
thus,  .010505. 

240.  RULE. 

Write  tits  decimal  as  a  whole  number^  and  place  the  decimal 
point  so  that  the  right-hand  figure  sludl  be  of  the  lowest  decimal 
order  to  be  expressed. 

EXAHPLSS. 

Write  as  decimals — 

3.  5000Tifoo,^AV>f«m8«. 

4.  ijiiUhji^  mmi  ^OOOOx^Vcu- 

6.  900ti?,ij,  \^  21000 JJo. 

6.   TTJTHJTJTJ*  TTjJJtJTJ*  TU%%0>  tJo88u>  T%WlF' 

7»  TTj88w7y>  TiyJUu?i>  T?AAftfij(j>  t88J885>  rVlAftftV 

8.  7  tenths,  24  hundredths,  65  millionths,  40056  millionfluL 

9.  42  ten-thousandths,  4008  ten-thousandths,  65  himdt«d- 
tiiiousandths. 
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m.  85  thousandths,  64008  hundred-thouaandthe. 

11.  Fonr  liiindred  and  seven  thousandths. 

li.  Kiiiety-live  t«n-tlioiigaudtUs,  50(54  millionths. 

13.  Six  hundred  and  forty-four  ten-thouBandths. 

14.  Seven  thonaaud,  and  eighty-two  ten-thousundLhs. 

15.  Fifty-seven  hundred-thousandths. 

16.  Fifty-seven -hundred  thousandths. 

1?.  Seven  hundred  and  eight  hundred-thousandth  a. 

18.  Nine  thousand,  and  forty-eight  hundred-tliousandths. 

19.  Seven  thousand  six  hundred  and  forty-threo  miUiontht 

20.  Forty  thoufiaud  aud  asty-three  millionthB. 

241.      NUMERATION    OF    DECIMALS. 

In  reading  a  decimal  the  entire  dceiranl  is  reganlud  as  reduced 
I  to  onits  of  [he  lowest  ordor  cxiiresscd,  und  the  uonio  of  this  order 
I  JA  qiptied  to  Ihe  entire  numbur  of  di^einiul  units.  Thus  .1^  is  read 
[  tw8lv6  hundredihs. 

■.-^If  dpclmnlB  were  rmd  on  tlip  samp  prinoiple  as  Int^i^n,  that  ie, 
ItAtJirtl  ordrr,  .12  migiht  be  read  tiro  liuudreiltlis,  ont  lenlh ;  but  tliia 
e  inconvcQlGBl,  nud  is  unncccHsary. 

S-  In  reading  a  decimal  it  is  necessary — 1st.  To  determine 
bow  many  units  are  expressed.  2d.  To  ascertain  tlie  denomiua- 
tionof  the  lowest  order.  3d.  To  read  Ihe  expressed  numerator 
and  name  the  indicated  denomination.  Thus  to  read  .000753,  we 
obsorre  that  753  unite  ai-e  expressed ;  that  these  aro  reduced  to 
lie  Tth  decimal  order  or  millionths;  and  accordingly  read  seven 
hundred Jiflif-tliree  milUonthg. 

Vvn. — The  donmni nation  nt  anj  figure  in  the  dedmal  ejvtma  Jdmj 
eenily  be  determined  by  considering  a  unit  ol  thn  flr^t  order  to  have  ati  mttsij 
Clphftn  Bunpird  Da  tliure  htp  dccJmBl  or  Itilegral  onlera  ubove  or  bclmv  the 


S43.  In  reading  a  mixed  number  expressed  decimally,  care 

mitit  be  taken  to  di^tingnish  the  two  parts.    In  many  cases  there 

'  if  no  cnntion  needed — as,  7.3  is  read  seven,  and  threc-tenlhs,  but 

I--600JM3  read  in  a  similar  manner  would  not  be  dtslinguislied  from 

I  ;J42.    Confusion  can  be  avoided  hy  naming  either  the  integral 
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part  as  unitSy  or  the  other  part  as  decimal;  thus  300j042  may  be 
read  300  UDits,  42  thousandths;  or  300^  decimal  42  thousandths; 
or,  by  a  more  common  method,  300,  decimal  naughty  four,  two. 

Z-JtJ:*  A  decimal  with  a  common  fraction  annexed^  as  .13^,  is 
generally  called  a  Mixed  Deciinal^  but  is  more  properly  a  Complex 

_13j 
100* 
24S*  Decimals  may  be  read  according  to  the  following 


Decimal    Thus  .13?=.^^. 


RULE. 

Read  the  figures  as  in  whole  numbers^  and  add  the  name  of  the 
lowest  decimal  order  expressed. 

KOTE.— See  Caation  in  Art  243. 

EXAMPLES. 

1.  Eead  at  sight  twenty  decimals  of  higher  rank  than  the  7th 
decimal  order;  as,  .04,  .020,  .0201,  .00012,  etc 

2.  Eead  .01012305;  .000027;  .500006. 

3.  207.0084;  7080.00607008;  .OOa 

4.  .002005505;  600.06;  1000.001. 

5.  25000000.000250;  206.000000206. 

6.  .030056 ;  7051.013005 ;  7400.0056. 

7.  .753J ;  16.62  ;  5002.875. 

8.  4003020050006.04003020001 ;  400.00011. 

9.  .16041 ;  1900.0909009 ;  40004.50002. 
10.  .162359847-1;  40056.0190C8;  .001409. 

DECIMAL  REDUCTION,  ANALYSIS,  AND  TRANSFORMATION. 

(Articles  73-79.) 

24fi.  1.  A  whole  number  may  be  changed  to  a  mixed  decimal, 
or  a  decimal  to  an  equivalent  decimal  of  a  lower  order,  by  anneal 
ing  ciphers.  Thus:  .025 =.025000,  and  325=325.000.  This  is, 
in  eflfect,  multiplying  both  terms  of  a  fraction  by  the  same  number. 

2.  A  mixed  number  may  be  reduced  to  an  improper  decimal 
fraction  by  remoAing  the  decimal  point  and  writing  the  denomi- 
nator, thus :  205.025  ==  ^  ?  ^  g  $  ^.  The  following  examples  will  make 
the  student  £uniliar  with  these  changes: 
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0  tentba.  Ane.  4^^ 

i.  Reduce  .07  to  thausaodths.  Ans,  .OTC 

3.  Bi-daw  .034  to  hundredtha 

fi.  Aiiftlyz6.421;  .09188;  170.40. 
6.  Tmiiafonn  13  of  2il  decimal  oiiler. 
6.  Tmnfiform  .43, 
7.  Reduce  5  to  himdrodtliB. 

8.  Eeduco  1.7  to  thonsundllia. 

9.  Reduce  M331  to  hundj-edtha. 

10.  Reduce,  analyze,  and  transform  any  of  the  examples  in 
Art.  240. 

11.  Reduce  J305  to  miUionths. 

12.  Reduce  .0225  to  teu-milliontha. 

13.  Reduce  .13  to  huudrcd-lljousandtfas. 

14.  Reduce  .0305  to  billionths. 

15.  Reduce  .02301  to  billiontlis. 

16.  Reduce  .5  to  milliontbs. 

17.  Reduce  25.  to  thouEandths. 

»18.  Reduce  404.  to  liundrediba. 
19.  Reduce  4.  to  millionths. 
SO.  Rfdnee  40.  to  ttn-lhoupflndlhs. 
SI.  Reduce  62.5  to  thousundtbs. 
J2.  Eeduce  6.02  to  millioulliB. 
23.  Reduce  4.506  to  billionths. 

»24.  How  many  tenths  in  40  umtg? 
30.  How  many  millionlhs  in  5  tbousandttia? 
86.  How  many  thousandlha  in  62.304? 
27.  UoAv  many  millionlha  in  3(;.0304  ? 
2&  Bov  many  hundredtlis  iu  400? 
49,  How  many  tenths  in  C  tens? 
90.  How  many  millionths  in  one  million? 

347-  Decimala  may  be  reduced  to  common  fractions  simply 
br  omitting  the  decimal  point  and  writing  the  dc'noniinator  under 
^1  Bumerator.    (Art.  242,  Note.)    Thus  .3  =  fo>  -OO^O^yoYaj, 

be  reduced  to  Xctwta 


)«  or  U>  mixed  aumbera. 
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EXAMPLES. 

Beduce  to  common  fractious  of  the  lowest  terms^  or  to  mixed 
numbers — 

1.  .25,  .250,  .20506,  .75. 

2.  .125,  .0075,  .0125,  62.26. 

3.  6.225,  80.025,  8.0375, 15.02. 

4.  120.0125,  .1625,  .5625,  .01254. 

5.  .3525,  3.525,  37.75,  62.025. 

6.  .18J,  .0044,  2.120?,  .lOj. 

Note. — Reduce  a  mixed  decimal  first  to  a  <fomplez  fraction,  and  then 

20  K 
reduce  tliis  to  a  simple  fraction.    Thus  wWi^=-:r^=-jWff. 

248»  Common  fractious  may  be  reduced  to  decimals  by  re- 
ducing the  numerator  to  decimals  and  dividing  the  result  by  the 
denominator. 

Thus  i  indicates  one-fifth  of  4,  or  of  4.0 =.8. 

b^=b\j  of  3,  3.0,  3.00,  3.000,  or  3.0000,  and  the  last  divided  by 
80  gives  375  ten-thousandths=.0375,  the  last  figure  of  the  quo- 
tient being  of  the  lowest  order  to  which  the  numerator  is  reduced. 

Notes. — 1.  As  it  is  not  alwajs  evident  to  what  order  the  numerator 
must  he  reduced,  it  is  generally  more  convenient  to  reduce  as  the  division 
proceeds. 


Thus  iJ. 


84)18.0(.214285+or  JS14286f 
168 

120 
84 


seo 

886 


240 
168 

720 
672 


480 

60  etc. 

"'    2.  When  the  quotient  is  not  eompleted  the  sign  +  may  he  annexed,  or 
the  remainder  annexed  as  a  common  fraction  reduced  to  its  lowesi  teitns.    ' 


RACTIOKS. 


t  ciphers  to  the  numerator  after  tfie  decimal  point  j  dU 

^M«  denominator,  and  point  off  as  many  decimal  places  as 

IW  are  in  the  number  divided. 

KOTE. — Prefix  ciphers  to  (he  quotient  U  Decessaiy. 


Beduce  to  decimiils — 

3.  6.37J.  .07^,  1.4s^o,  Sl-Oj^  Ajts. 

*■  ^  '«>  A.  V2^  A^'  -liJo- 

6-  li^>  i\i'  jU'  t?i.  oij- 

8-  aU.i'oVSVfl.l^  So- 
ft iof  /„  ^  of  =«,  j-tj  of  jg. 

10.  M7JJ.  5Jg,  lOV;^.  I'J'iVo- 

CIRCULATING    DECIMALS. 

9^0.  1.  When  any  decimal  figure  or  sc-fc  of  figures  is  regtilarly 
cated,  the  numlter  ia  culled  a  Cifculntiny  Decimal  f  as, 
83,  etc,  .147147147,  etc. 
S.  The  figure  or  figures  rqieatcd  are  called  a  Itepetend. 

OB  in  .Sfifi,  etc.,  the  Eepetend  ia  G;  in  .135135,  etc,  the  fiepe- 
Dd  is  135. 

3.  Instead  of  writing  the  repetend  several  times,  it  ia  gonerally 
ittcn  only  ouce,  and  a  dot  ia  placed  over  the  single  figure,  or 
T  the  first  and  last  of  the  set  of  fjgurea  repeated.  Thus  .3= 
3,etc    *.i57=.157157.  etc. 

4.  A  Pure  Hepetend  is  a  number  consisting  of  the  repetend 
a/;  a«,.7;  i.4.3. 

R  A  Mixed  Repetend  is  a  number  consisting  of  a  repetend 
id  a  part  beforu  it,  called  the  finite  part;  as.  .120;  4.127. 
%  The  denominator  of  a  pure  repetend  eousiats  of  as  many  9's 
M  there  are  fi 


1  the  I'epetend.    .3  =  ^;  .a'l3={iJ. 
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Note. — If  ciphers  precede  the  repetend,  the  denominator  is  the  qbob] 
number  of  O's,  with  as  many  ciphers  annexed  as  precede  the  repetend. 

Thus  .0i7=^i=ii  of  A. 

7.  A  mixed  repetend  is  equivalent  to  the  sum  of  two  feactioni^ 
and  may  be  reduced  as  such.    Thus  .246=.24  +  .006=yV(j  +  ^§ij. 

8.  Any  common  fraction  which,  in  its  lowest  terms,  contains 
other  prime  factors  than  2  and  5  in  the  denominator,  will  produce 
an  indeterminate  or  circulating  decimal 

9.  Computations  in  circulating  decimals  may  be  made  by  ex- 
tending them  to  several  places,  and  disregarding  smaU  errors^  or 
by  reducing  them  to  common  fractions. 

10.  EXAMPLES. 

1.  Deduce  ^%  ^\,  /„  ■^^^.  3.  .17,  .6,  .04,  3. 

*•  lJi>  Ji\)9  "5P >  1»95>  "9'*  ^  .1^7,  0.42,  1«.7,  4.11. 

DECIMAL    CURRENCY. 

2S1,  As  the  various  denominations  of  the  money  of  the 
United  States,  called  Federal  Money,  have  decimal  relations, 
numbers  referring  to  it  may  be  treated  as  any  abstract  numbers 
in  the  decimal  system.     (Arts.  411,  412.) 


ADDITION    OF    DECIMALS. 

EXAMPLES. 

252.  1.  Add  6.025,  65.37, 100.0035,  and  .875. 

6.025  Explanation. — Since  decimals  are  written  upon 

65.37  the  same  scale  as  whole  numbers,  they  are  added 

100.0035  in  the  same  manner,  and  the  tests  for  the  opera- 

.875  tion  are  the  same.    (Arts.  85,  87.) 

172.2735  Ans. 

Note. — Tlie  decimal  points  of  the  several  decimals  added  and  of  ike 
answer  stand  in  the  same  column ;  or,  if  the  numbers  be  not  in  oolomns, 
the  number  of  decimal  places  wiU  equal  the  most  places  in  any  of  the 
numbers. 
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,  2.  Add  ^7J,  .02561,  .00015,  .5^,  .27],  and  .026. 
.37f  =  .3V75 
.02561=  .025C5 
.00015=  .00015 
.5J  =  .53333] 
.arj  =  .27333i 
J)26     =  .026 

1.2359G|  Ans. 

8.  What  ia  the  earn  of  256  thousandtha,  3005  millionths.  207 
B-tlinnsandths.  46  bundred-thoiisoiidthB,  7  hundredths,  and 
)037  inillionthB? 

4.  Add  .O0G75,  4.5689,  3.00007, 2.05,  S.fSSOO,^,  .9375,  8.75.  G.4375. 
6.  ^Vliat  is  the  enm  of  307  millionths,  56j   ten -thousandths, 

C8J   hnndivdthB,  5  hundred-thouamdlfas,  256'   tenths,  18]  tcn- 

milHonths,  and  25  hundreitlhs? 
^L     G.  Add  375  ten -thousandths,  375  thousandths,  375  hundredths, 
^HjS  teutha,  and  375  units. 

^^t    7.  A  man  bought  4  barrels  of  mola^es,  containing  rcspcct- 
HrI;  30.371,  31^,  33.6756,  and  28.6^  gaUons.    How  many  gal- 
Kbain&lU 
^t      8.  A  man   bonght   5    lots,  containing    respectively   2G.62J, 

280.3007. 56.9J,  o.Sj'g,  and  150.68f  acres.    IIow  many  acres  in  all  ? 

9.  Add     360.00025,    3.75,    567.893,    60,000.637,    200.050006, 
^JK)03025.  20.05. 

^K  10.  Find  the  sum  of  2J,  .625,  G^'p,  S.e^Io.  26.3125,  5.6,  8^j. 
^H  11.  Add  ^14.80,  t200g,  62}  cU.,  «1^,  (40.72^  S10.06J,  and 
^Hll.19. 

12.  What  would  be  the  coat  of  1  yd.  silk  @  95  eta,  1  yd.  caasi- 

mere  @  H.75,  1  yd.  broadcloth  @  MftO,  1  yd.  doeskin  @  tl.l2J, 

lemvttt  for  H.25, 1  pair  boots  for  15.20, 1  doz.  hose  for  12;,  1  doz. 

a  for  $2),  and  1  doz.  handkerchicfe  for  $1.40? 

'  IS.  What  is  thf  whole  number  of  square  miles  occupied  by 

t  following  cities :  New  York  22.6.5  sq.  m.,  Boston  1(!.25  sq.  m., 

hiladclphia  (proper)  12.  sq.  m.,  St.  Lonie  19.  sq.  m.,  Chicago  34^ 

^  ID.,  Baltimore  16  sq.  in.,  Cincinnati  48  sq.  m.,  New  Orleans  91 

14.  0729.420^  +  182374f'V  +  190.37s^  +  4.002Jj  +  M,-'a  + 
1034. 

J5i  74^  +  .O0Oli*j  +  180,O4i  +  703.00s^  +  MDCCCLXra  +  ,V 
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MULTIPLICATION    OF    DECIMALS. 

253.  1.  How  much  is  j^  x2?    t^ x5? 

2.  T?ox4?    tV(jx6? 

^   TC?(J  X  T^  ?      t2©  X  f\j  ? 

^'    TO  X  A?      TOO  Xt*0? 

^*   TioXjio?      To'oTjXyJu? 

7.  What  is  the  denominator  of  the  prodact  when  tenths  ate 
multiplied  by  units  ?  By  tenths  ?  By  hundredths  P  When  hun- 
dredths are  multiplied  by  hundredths  ? 

8.  What  is  the  denominator  of  the  product  of  any  two  frac- 
tions whose  denominators  are  powers  of  10  P 

234.  Multiply  .3  by  .05. 

.3  X  .05=7^^  X  too=tJ8o=-015. 

Observe — 1st  Tliat  this  result  is  in  accordance  with  the  Gen- 
eral Law  respecting  the  orders  of  figures  in  Products.    (Art  102.) 

2d.  That  there  are  as  many  decimal  places  in  the  product  as 
there  are  in  both  the  factors. 

255.  RULE. 

Multiply  as  in  whole  numberSy  and  in  the  product  point  off  as 
many  decimal  places  as  are  in  both  factors. 

KoTB. — ^If  the  product  does  not  contain  as  many  figoreB  as  the  nnmber 
of  decimal  places  required,  prefix  decimal  ciphers. 

BX  AHPLES. 

1.  What  is  7  tenths  of  201  thousandths? 

2.  37.5  X  4.5 ;  $16.37^  x  .03. 

3.  $100.15  X  .12 ;  .0015  x  .125. 

4.  70.423:}  x  .02515-    (Art  224, 15.) 

5.  2.10S  X  .07?  ;  601.00 jV  x  400.0|. 

6.  What  is  the  population  of  Prussia,  which  comprises  139,499 
sq.  m.,  if  the  average  is  169.14  persons  to  each  sq.  m.  P 

7.  What  is  the  combined  length  of  170  bars  of  iron,  each 
11.42 J  ft  long? 

8.  What  is  the  value  of  .00  j^  lb.  of  gold  at  $223,942  per  lb.? 
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tone  dollar  in  gold  be  worth  113|  eta.  in  currency)  what 
^Bgold  worth? 
1  one  gill  there  ore  ?g^3  cuhic  inches;  how  mauj  cabio 
BmSOOgUls? 


CONTRACTIONS. 

2tSft.  To  multiply  by  any  power  of  10,  remote  the  decimal 
point  03  many  places  towards  the  right  aa  there  are  ciphers  in  the 

tlltipUer.    (Art.  938,  2.) 
SoTE. — II  Qiere  ore  oot  enough  figures  In  the  multipUcucd,  annex  hite- 
1  aphen. 
BX  A  U  PLE8. 
1.  7^x100  =  725. 
2.13402x10?     xlOOO?     X 10000? 

8.  76.01x1000?    .87^x100? 
4.  t-iH  X  1000  ?     tl-S'i'S  X 100  ? 

I  6.  ,181x3000? 
aCJ  X  2O0O=.lca5  x  lOOO  x  3=1C2.5  X  2=325. 
6.  What  is  JflOO  bo.  com  worth  @  51f  cts.  ? 
7.  What  13  5000  bti.  wheat  worth  ®  «1.18J  ? 
,  &  What  is  the  value  of  5000  bu.  com  ®  51^  cts.,  and  2000  bu. 
621  ctn.? 

9.  Wliat  is  the  value  of  3000  bu.  wheat  @  tl.l5\,  and  3000 
btL«$I.15i? 

10.  17.5,^x40000? 
kSj77.  I.  To  retain  only  a  certain  number  of  decimal  places. 
l]El.  3269.0431  X .763025,  retaining  only  five  decimal  places,  or 
I  Sth  decimal  order. 

Observing  the  general  law  of  products,  wo  may 
begin  with  the  left-band  figure  of  the  multiplier, 
and  multiply  that  figure  of  such  an  order  in  the 
multiplicand  by  it  as  n'ill  produce  units  of  the 
lowest  order  rotiuired.  The  6th  decimal  order 
being  required,  and  7  Iwing  of  the  2d  decimal 
order,  4  of  the  5lh  decimal  order  must  lie  multi- 
plied by  it     The  first  partial  product  may  be 


^M 
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written  in  the  most  convenient  place.  Then  mnltiplying  by  5  of 
the  dd  dec  ord^  3  of  the  4th  dec.  order  is  the  first  figure  of  the 
multiplicand  to  be  used,  and  the  first  figure  of  this  partial  product 
is  written  directly  under  the  first  figure  of  the  first  partial  product^ 
both  being  of  the  same  order. 

Thus  we  may  continue,  using  in  each  case  the  orders  required, 
dropping  one  figure  of  the  multiplicand  as  we  multiply  by  each 
successive  figure  of  the  multiplier,  observing  to  make  due  allow- 
ance for  units  of  the  required  order  arising  from  the  product  of 
neglected  figures,  adding  the  nearest  number  of  tens. 

The  last  multiplication  begins  with  6x5,  but  as  9  x  5=45, 4 
is  added  to  the  product  of  6  by  5. 

2.  This  contraction  may  be  more  conveniently  made  byre- 
Versing  the  order  of  the  figures  of  the  multiplier,  writing  the  2d 
order  under  the  4th,  the  3d  under  the  3d,  the  4th  under  the  2d, 
etc.,  placing  each  figure  of  the  multiplier  under  that  figure  of  the 
multiplicand  into  which  it  is  to  be  multiplied  first 


Ist  Thus   8269.0434 

2d.  Thus  769.4030021  x  .0305704 

52  0357. 

retaining 

six  decimal  places. 

2288  33038 

769.403002 

16345217 

40  7503a 

9  80713 

23  082090 

6538 

384701 

1634 

53858 

2461.67140 

308 
23.520957 

EXAMPLES. 

■ 

1.  .706042  X  1.04703,  retaining  six  decimal  places. 

2.  14.70248  X  90.40031,  retaining  five  decimal  places. 

3.  .70042876  x  .54321067,  retaining  seven  decimal  places. 

I^OTE.— All  the  oontractions  used  in  integral  mnltipliGation  nutj  alao  be 
used  with  decimalB. 
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I 


ii 

1 
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SUBTRACTION    OF    DECIMALS. 

ass.  Ex.  1.  From  C0.025  Uko  3.0825. 

Operation. — Same  as  in  integral  Bubtrac- 
tion.    (Art  119.) 

Tests. — Same  as  in  integral  rabtraction. 

The  number  of  decimal  placea  in  the  re- 
mainder will  equal  the  most  in  either  number. 

EX  AU  PLES. 

a.  Prom  .37i  take  .0187'. 

.37-i     =.3:5000 

.0187  J  =.018775 

2bfi2Z5  Am. 
3.  From  4.05  take  3.00075. 
t  From  8.1  take  5.37^ 

tS.  From  3G3  tfn-thotiBiindfhs  take  1056  miDionths. 
6.  From  876  tbonsaadlhs  take  63  ten-millionth  a. 
7.  From  100.001J  take  93.00075. 
8.  A  man  bought  8.75  ,^0  yards  of  linen  at  one  time,  and 
S9.005G  at  another.    He  afterwards  sold  35}  j  yards.    How  mnoh 
has  he  left  ? 

.  From  7  tenths  take  7  ten-milliontbs. 
[  10.  From  10001  ten-thousandths  take  10001  ten-millionths. 
[  11.  a0375-.125?    84.03-73.83759? 

12.  .86-.18-.12-.ia;  .129~.OG3-.063. 

13.  Gain  on  3000  lbs.  sugar  bought  ®  UJ  cts.  and  sold  @ 
Wioti? 

14.  (4.3.002-.7856>tl00)-3480.135? 
r  16.  7G52.O45J-(l.-.C2Jxl0)? 

Division    OF   DECIMALS. 

^-'O-  1.  How  many  times  can  t.3  he  token  trom  a  bos  con- 
siniiig  t.8? 
(  3.  If  a  man  divide  .03  of  his  farm  eqnally  among  his  3  sons, 

t  part  of  the  farm  will  each  receive? 
■  *•  ri"*"ro'     TO"^Too'     ilv^fa' 
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4.  What  is  obtained  by  dividing  thousandths  by  thonsandths? 
Tenths  by  hondredtlis  ?    Hundredths  by  tenths  ? 

260.  1.  Divide  1.92  by  .16. 

2.  Divide  .375  by  12.5. 

3.  Divide  42  by  .007. 

f§-T(?ozj=«x:^Si=^,^=600. 

Ohservationi — 1.  These  results  are  in  accordance  with  the  gen- 
eral law  respecting  the  order  of  quotient  figures.    (Art.  183.) 

2.  When  the  dividend  contains  more  decimal  places  than  the 
divisor,  the  quotient  contains  a  number  of  decimal  places  equal  to 
the  excess. 

261.  RULE. 

Divide  as  in  whole  numbers^  and  point  off  in  the  quotient  as 
many  decimal  places  as  tlie  dividend  has  more  than  the  divisor. 

Notes. — 1.  If  at  first  the  divisor  oontain  more  decimal  placee  than  the 
dividend,  reduce  the  dividend  to  the  same  order  as  the  divisor. 

2.  In  order  to  begin  or.  continue  the  division,  decimal  ciphers  may  be 
annexed  to  the  dividend  if  necessary. 


EXAMPLES. 


1.  2.06112-^.304. 


^04)2.06112(6.78  Here  the  order  of  the  first  figure  of  the 

1824  quotient  is  (4th -4th) +  l=lst    Or  aa  there 

2371  ^^  ^^  move  decimal  places  in  the  dividend 

2128  ^^^  ^^  ^®  divisor,  two  places  are  pointed 

2^2  ^^  ^  ^'^  quotient. 

2432 

2.  13.2-f'.033;  6.25-^2.5;  6.25-=-.025. 

3.  .626-^25;  25.6-4- .016;  256-h.l6. 

4.  .266-^160;  .0025-^50;  .001 -r  100. 

5.  4.2-7-31^;  $10. -^$.25;  3-^-1.25. 

6.  6-5-400;  9-7-1500    6.4-^80. 


DECIMAL 


7.  .I-^.12J; 


;  16j^.033;. 


if  goods  weigh  (i770.9  lbs.,  what  is  the  veight  o( 


8.  If  45  bates  o 
one  bale? 

9.  If  a  horse  run  5.12^  mOea  in  17.6^  minutes,  bow  far  ioet 
he  run  in  one  minute  ? 

10.  If  a  man  can  build  11,5^  rd.  of  fence  in  one  day,  in  how 
■mniii  days  can  be  buUd  103.16|  rd.? 


■  CONTRACTIOnS. 

SiiS.  To  divide  by  any  power  of  10,  remo' 
as  many  places  towards  tlie  left  us  there  a 
(ArL  238, 1.) 

Note. — K  tliere  am  not  enough  fipirw  in 
dpluT^ 


noTe  the  decimal  point 
1  ciphers  in  the  divisor. 


^    1,  Divide  704.2, 100.125,  and  40.  by  100. 
^^    2.  Divide  U07.2, 4Q0.i35,  UU5.  by  1000. 

3.  Divide  5,  82, 11.5,  428.75  by  lOOO. 

4.  Divide  1875,  .473,  .35,  .006  by  10000. 

5.  712.8-7-2000. 

»712.8~2000  =  712.8-=-1000-i-2-.7128-r-2=.3564. 
6.  What  is  the  price  of  one  pencil,  if  1000  cost  $02.50  ? 
7.  If  lumber  is  worth  $13.50  per  thousand,  what  is  the  priw 
per  foot? 

8.  If  10000  bu.  wheat  be  Eold  for  $11462.50,  what  is  the  price 
per  bu.  ? 

9.  iraOOO  Iba.  pork  be  sold  for  $431.25,  what  is  the  price  per  lb.? 

10.  What  is  the  gam  on  10000  bu.  wheat  bought  @  1.19?,  and 
^Old  for  $12012.50? 

^b  S63.  When  only  a  limited  quotient  is  required,  the  operation 
^^pt]r  be  contracted  by  the  following 

^10  to 


RULE. 
1-  Determine  the  order  of  the  fiml  Jiffure  of  /he  qvoOent  accord' 
his  to  the  (feneral  law  for  quotient  figures. 


2.   Vg(  OK  many  figureg  of  the  divisor  as  there  are  dirinions  to 
6e  made,  or  if  the  divisor  contain  less,  use  all  of  them  until  tht 
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number  of  figures  obtained  is  not  less  than  the  number  of  r^main- 
inff  divisions  to  be  made. 

3.  Then  at  each  successive  division  omit  one  figure  of  the  di- 
visor,  beginning  at  the  lowest  order. 

1.  Ex.  87.64092503-^12.0432165,  retaining  six  dedmal  places 
in  the  quotient 

12.01321|65)87.64092503(7.295377 
84  09251 

By  comparing  the  highest  orders  of 
the  dividend  and  diTifior,  we  find  that 
the  first  figure  of  the  quotient  will  be  of 
the^r^^  order,  hence  six  decimal  places 
are  required,  and  seven  divisions  must 
be  made.  Using  only  the  first  seven  fig- 
ures of  the  divisor,  we  multiply  by  7,  the 
first  figure  of  the  quotient,  making  aUow- 
ance  for  the  units  which  would  come 
from  the  product  of  it  and  6,  the  last 
omitted  figure  of  the  divisoor,  The  1  of 
the  divisor  is  next  omitted,  and  the  next 
quotient  figure,  2,  obtained,  etc 


3  54841 
240264 

114577 
1 08118 

6459 
6006 


453 

360 

93 
84 

9 
8 

1 


2.  1800.325003462-r 42.032,  retaining  five  decimal  places  in 
the  quotient. 

42.032)1 800.325003462(42.83227 
1681 28 

Seven  divisions  must  be  made,  so  a)I  the 
divisor  is  used  for  the  first  two  divisions,  then 
the  work  is  continued  as  before. 


119  045 

84064 

34981 

33  625 

1356 

1260 

96 

84 
12 

9 
8 

% 
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3.  .830-13500  H- 2.03452,  gii-ing  6  decimal  places. 
i.  .04332018-^.036245,  giving  5  dccinmt  places. 

5.  .0C40381 13 -r- .00564028,  giving  7  decimal  places. 

^6.  703.45O0'75G8-^  43  70.58,  giving  5  decimal  places. 
7.  34322.4573 H- 8000,009,  gi\ing  4  decimal  places. 
8.  11049.63-i-30.2466,  giving  3  decimal  places. 

304.  REVIEW    PROBLEMS. 

1.  What  is  the  value  of  53  cattle,  of  an  averagi?  weight  of  1272 
lb.  each,  @  $5.40  per  cwt.  ? 

2.  The  value  of  the  Inmbor  on  the  ship  "  Brilliant,"  cairying 
77,411  ft.,  and  on  tha  ship  "Dolphin,"  at  $3^.  per  thousand,  was 

^b468S9.38J;  how  many  ft.  of  lumber  was  on  the  "Dolphin?" 
^^r  S.  The  total  export  of  petroleum  from  the  United  States  in 
HrBTO  vaa  141,308,155  gallons,  and  the  amount  used  in  the  United 
^TRates  in  the  same  year  was  estimated  at  one-half  this  quantity. 

What  would  be  the  value  of  the  entire  amount  produced,at  tll.04 

for  46  gallons? 

4.  The  Secretary  of  the  Denver  and  Kio  Grande  Railroad  re- 
ports that  the  cost  of  the  construction  and  equipment  of  the  first 
hundred  milcB  of  the  road  would  not  exceed  113,500.  per  mile,  u 

|i'  Ike  ntad  is  narrow-gauge,  or  three  feet  wide,  and  that  this  is  about 
I' of  the  ordinary  cost  of  a  broad-gauge  of  4JJ  ft. ;  what  would  be 
Pt)  cost  of  750  miles  of  broad-gauge  road  at  this  rate  ? 

.  On  a  broad-gauge  railroad  an  ordinary  freight-car  weighs 

tat  20,000  lb.,  and  will  cany  the  eamc  amount  of  freight;  on  a 

ige  a  freight-car  weighs  about  14,000  lb.  and  carries 

I  lb.  of  freight.    What  is  |  of  -j'^  of  the  difference  in  the 

ght  of  8  loaded  oars  of  the  first  kind  and  16  of  the  second  kind  ? 

6.  The  ChesaiK'ako  and  Ohio  Railroad  Company  had  com- 
■tcd  227  miles  of  the  road  by  September,  1K71,  95  miles  more  by 

tobor  1st,  and  the  remaining  105  miles  were  to  be  completed 
tSeptemljcr  1, 1872;  what  would  bo  thu  cost  per  mile  of  the 
utmclion  and  equipment  of  the  entire  road,  if  the  entire  cost 
5  of  ,'(1  of  one  thousand  million  dollars  ? 
I  7.  ^VTiat  is  the  average  weight  of  193  hogs,  whose  entire  weight 
134176  111.? 

i^aggMlion. — Divide  both  dividend  and  divisor  by  4, 12,  and  4 
in  euccession,  writing  only  Ihe  results,    (Art,  147.) 
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8.  Which  would  be  better,  to  get  board  at  17  per  week,  and 
on  account  of  ^ short  supplies"  pay  /^  as  much  for  outside  re- 
freshments, or  to  get  satisfactory  board  at  /^  less  than  |  more  per 
week  ?    How  much  would  be  saved  per  week  ? 

9.  What  is  the  weight  of  one  bar  of  iron  if  7.2$  bars  weigh 
126.4 j-'e  lb.? 

10.  What  is  one  dollar  of  currency  worth  in  gold  if  $5000.  in 
gold  be  worth  $5625.  in  currency  ? 

11.  What  is  the  total  weight  of  three  pieces  of  stone  weighing 
exactly  47.14  lb.,  56.013.  lb.,  and  50.00;  lb.,  and  what  is  the  exact 
arerage  weight  of  one  piece? 

12.  What  is  the  shortest  piece  of  wire  from  which  could  be  cut 
an  exact  number  of  pieces  either  {|,  ^,  ||,  or  jj  of  an  inch  in 
length  ? 

13.  What  is  the  sum  of  4  times  the  unit  of  the  fraction  -fj  of 
a  mile,  and  4  of  14  times  the  fractional  unit  of  the  same  fraction  ? 

14.  A  put  $3000.  into  business,  and  B  put  into  another  busi- 
ness 2,400,000  times  the  reciprocal  of  this  amount  Each  made 
§  of  the  complement  of  the  smaller  amount  of  capital ;  what  had 
each  then  ? 

15.  On  the  1st  of  Sept,  1871,  the  coin  in  the  United  States 
Treasury  amounted  to  $90,813,691.06,  and  the  currency  to 
$7,968,345.66.  The  total  debt,  less  the  cash  in  the  Treasury,  was 
at  the  same  time  $2,274,122,560.38;  what  was  |  of  3  of  the  debt? 

16.  What  number  increased  by  |,  g,  and  ^  of  itself  would 
equal  9760  ? 

17.  How  many  bu.  of  com  ®  45^  would  pay  for  869,500  bu. 
wheat  ®  118;^  ? 

18.  If  a  man  buy  3  car  loads  of  wheat  ®  117  j^,  3  car  loads  A 
117j^  each  containing  320  bu.,  and  10,000  bu.  ®  116.1^  and  sell 
6,000  bu.  @  1175^  6,000  bu.  @  118/^,  and  the  remainder  @  117^ 
what  is  his  entire  gain  or  loss  ? 

19.  K  a  car  load  be  20,000  lb.,  and  wheat  be  estimated  at  60 
lb.  per  bu.,  com  and  rye  at  56  lb.,  oats  at  32  lb.,  and  barley  at  48 
lb.,  how  many  bushels  of  grain  were  received  in  one  day  in  Ohi* 
cago  in  293  cars  of  wheat,  284  of  com,  162  of  oats,  65  of  lye,  and 
95  of  barley  ? 

20.  Find  the  L.  G.  M.  of  7,  9, 15,  and  36,  and  diride  the  lesolt 
by  ?  of  105. 


»6g. 


SECT  ION    XII. 
PERCENTAGE. 


MENTAL   PROBLEMS. 


5  hnndredlha  of  &I1  his 


wlmt  will  one  ton  cost? 


Analysis  and  solution  reqoired. 

I.  What  ia  2  hnndredtha  of  400  miles? 
I  3,  1  htmdmllh  of  $750  ? 
y  3.  55  of  118.000? 

4.  .005  of  90  years? 
^  6..00Jof  t24? 

.  If  a  mun  lost  (50.,  and  this  was  2 
money,  liow  much  had  he  at  first? 

7.  If  .121  "f  "■  ton  of  coal  cost  »1.D 
3  tons? 

8.  If  30  hundredths  of  a  farm  contitin  CO  A.,  liow  much  doM 
the  whole  firm  contain  ? 

fl.  If  the  product  of  two  factors  l>e  5.7C,  and  the  multiplier  be 
.18,  what  ii  the  other  factor? 

10.  Of  what  nnmher  is  65  fifteen  hundrediiia  ? 

II.  How  many  hundredths  of  $000.  ia  »8,? 

.      12.  4i  yrs.  is  how  many  hundredths  of  700  yrs.  ? 

13.  If  tlie  product  be  3.C  and  tiie  multiplicand  00,  what  is  the 
nnltiplier  ? 

14.  How  many  hundndths  of  113.  is  52  cts.  ? 

15.  now  many  hundredths  of  484.  is  43  ctsi.  ? 
IB,  If  a  man  paid  *60.  fur  a  horse  and  gained 
this  amount  ly  eelling  it,  how  much  did  he  i 


hundredths 

live  fur  t 


1  J.  If  a  man  bonght  land  at  |33.  per  acre,  and  sold  it  so  as  to 
gain  30  hundred Ihs  of  the  cost,  wliat  was  it  sold  for? 

18.  If  a  man  weighed  150  lbs.  in  November,  and  lost  G  hun- 
Iths  of  his  weight  during  the  winter,  how  much  did  he  weigh 

epring? 

19.  If  in  a  peach  orchard  of  COO  trees  J^^  of  them  die,  how 
,yIiT«? 

20.  Frcim  the  difference  between  |S0.  and  120  hundredths  of 
I,  Buhtraot  .20  of  $80. 
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266,  1.  Percentage  is  a  term  applied  to  all  operations  in 
which  100  ifl  the  basis  of  computation. 

2.  Percentage  also  means  the  product  arising  fipom  multiplying 
by  any  number  of  hundredths  or  parts  of  hundredths. 

267»  !•  Per  cent,  is  a  contraction  for  the  Latin  phrase  per 
centum,  which  signifies  by  the  hundred ;  hence  any  number  of 
hundredths  of  a  number  is  so  maxijper  cent,  of  it    Thus, 

5  per  cent,  of  a  number  is     5    hundredths  of  it 
30  per  cent,  of  a  number  is   30   hundredths  of  it 
3^  per  cent,  of  a  number  is     3|  hundredths  of  it 
iper  cent,  of  a  number  is       j  hundredth  of  it 
125  per  cent,  of  a  number  is  125    hundredths  of  it,  and  so  oil 

Note. — Instead  of  the  worda  "  per  cent./'  it  is  now  costomary  to  use  the 
character  % :  thus,  12  per  cent,  is  written  12^ ;  2^  per  cent,  2^j(. 

2.  The  rate  per  cent,  is  the  number  of  hundredths;  as  in  6  per 
cent  the  rate  is  6. 

3.  The  per  cent  may  be  expressed  decimally  by  writing  it  as 
so  many  hundredths,  and  its  equivalent  common  fraction  in  low- 
est terms  may  also  be  found.    Thus, 

1    per  cent  is  written  .01  =tJ« 

7    per  cent  is  written  .07  =t3if 

6^  per  cent  is  written  .05^ ;  or  .055  =  jV© 

15    per  cent  is  written  .15  =3^ 

100   per  cent  is  written  1.00 

i  per  cent  is  written  .00^ ;  or  .005  =^05 

J  per  cent  is  written  .00] ;  or  X)025  =4  J5 

2]  per  cent  is  written  .02 J  =iJo 

y'0  per  cent  is  written  .OO^'j ;  or  .0005=yoVo 

25    per  cent  is  written  .25  =| 


1 

12^  per  cent  is  written    .125  =J,  eta 


268.  EXAMPLES. 

Express  decimally,  and  in  lowest  terms  of  equivalent  common. 
fractions  when  convenient 

1.  10;?.  4.  1%. 

2.  12J^  5.  j'^%. 

3.  iffc  6.  2%. 
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7.  liOfi. 


14.  75^ 


8.  250^ 
10.  i  of  3%. 

n.  i%. 

12.  800^ 

13.  16-^ 


15.  SOOijS. 

16.  i^. 
M      10.  J  of  3%.                                17.  /o^ 
^    11.  i%.                                        18.  }  of  15;^. 
H     13.  500^                                         19.  I  of  200;^ 
V     13.  16;^                                         20.  ]%. 
^K     V69t  The  multiplicand  in  Percentage  is  called  the  £a«6.. 
■  ^  I'a  that  number  of  which  a  certain  per  cent,  is  taken. 

270.  1.  The  turn  of  the  bfute  and  percentage  is  called  the  . 
Amount ;  the  sum  of  a  uuit  (1,00)  and  tlie  per  cont.  expressed  ] 
decimally  may  be  called  the  Amount  per  cent.   ■ 

kZ.  The  difference  beWieen  the  base  and.  percentage  ia  called  the 
tffefeiice;  a  unit  (1.00),  le^  the  {ler  cent,  expressed  deci- 
lly,  may  be  called  the  Difference  per  cent. 

271.  All  problems  in  Percentage  (Art.  206, 1)  refer  to  two  or 
mora  of  the  following  fire  terms: 

1.  The  Base,  which  may  be  indicated  by  B. 

2.  The  per  cent.,  which  is  "  %. 

3.  Thi  Ptreeniage,  which  may  he  "         P. 

4.  The  Amount,  "  "         A. 
6.  The  Difference,            "  "  I). 

Note. — AmouiU  per  rejil.  snd  Difercnce  per  cent.  iLaj  bo  indicited  1^ 

273.  1.  Any  two  tenns  in  Percentage  being  pven,  all  the 
others  may  be  found,  the  unit  (1.00)  always  being  known,  and  the 
%  being  cipivsaed  decimally. 

5.  The  fulluwing  equations  are  adapted  to  the  solution  of  all 
Binplo  problems  in  Percentage.  Tlie  Jirel  one  is  the  foundation 
of  all  the  others,  and  the  relations  expressed  by  it  are  so  simple 
that  they  can  be  easily  understood  and  remembered. 


L  UitoTux.  Bx^   =P 

2d  r-rm.  BxA^=A 

Sdfonu.  Bxl)^=D 

IL  B  +  P   =A 

Im.  B-P  =D 


120  X   .05  = 

130  X  1.05  =  126= Amount. 

120x  .95  =  114  =  Difference. 

120  4-      6=126 


120- 


6=1U 
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IV.  ^   =B  ^?£±il*=120 

Note. — The  second  and  third  forms  of  equation  I.  are  of  eoBentiallj  the 
flame  nature  ae  the  first  form,  for  the  amattnt  is  equivalent  to  a  certain  per 
cent,  of  the  base,  and  the  same  may  be  said  of  the  d(fferenee. 


273.  TEN  PROBLEHS  III  PERCENTAGE. 

How  may  the  other  termB  be  found  fbom  the  following: 

1.  The  Ist  and  2d  ?    (Art  271.)  6.  The  2d  and  4th  ? 

2.  The  Ist  and  3d  ?  7.  The  2d  and  5th  ? 

3.  The  1st  and  4th  ?  8.  The  3d  and  4th  ? 
4  The  1st  and  5th  ?  9.  The  3d  and  5th  ? 
5.  The  2d  and  3d  ?  10.  The  4th  and  5th  ? 

274.  Examine  the  following  eases  and  equations,  and  trans- 
hitc  them,  or  express  in  words  the  rehitions  indicated  by  them. 
(Use  the  example  given  in  Art  272.) 

Caae  IsL-^Base  =  P  -^  Jg;  A  -  P;  D  +  P;  A-r-A^;  D-r-Djg;  or 

(A  +  D)~2. 
Case  2d.— P«r  cenL=F'^B. 

Casc3(L'^Perc€niage=Bxfci  A-B;  D  +  B;  or  (A-D) -5-2. 
Case  4th. — A  mount =B  +  P. 
Case  btiL—Difference:=^B-F. 

273.  APPLICATIONS  OF  PERCENTAGE. 

The  five  preceding  cases  cover  the  whole  subject  of  Percentage 
in  all  its  numerous  and  important  applications.  The  importance 
of  fully  understanding  them  cannot  be  urged  too  strongly  upon 
one  who  wishes  to  become  a  competent  accountant  It  is  not 
enough  to  be  able  to  solve  the  examples  in  accordance  with  the 
directions  of  the  rules.  Bule  accountants  are  always  liable  to 
make  serious  errors.  Do  I  see  clearly  why  such  a  process  givei 
the  required  result?  To  this  question  the  student  should  be  abb 
to  give  an  afiirmative  answer. 
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There  is  such  a  tiling  as  common  sense,  and  the  nae  of  it  in 
solving  practical  businesa  problema  is  ii  m'ris  qua  noti.  The  an- 
Bwer  of  almost  any  question  may  be  anticiiwited,  at  leust  approxi- 
malelj,  previous  to  its  solution.  The  common-seuBo  atudeiit  sees 
from  thti  conditions  of  the  qucation  about  what  answer  he  may 
exiieot.  Ill  solving  a  problem  in  dinxmnt,  for  example,  he  knows 
Vrfacther  the  preMnt  worth  will  be  nearest  $3,  $30,  or  $3000.  We 
Hvc  often  kuowu  "rule  students "  tu  band  iu  the  most  ndjoulous 
iwers  to  Uie  simplest  practiced  problems. 


S7G. 


MENTAL    PROBLEMS. 


Analysis  may  be  required. 

1.  What  is  2%  of  16?    4?    850? 

8.  8;;  of  500  miles  ?    CO  mi.  ?    2000  mi.  ?    1  mi.  ? 

3.  lOOO^of  HOOO?    *t)5?    i2?    50  cts.? 

tJiSof»330?    $80?    tic?    »4000? 

5.  J^  of  $1.1.80?     $460?     $5000? 

S.  33^^  of  any  number  is  what  part  of  it? 

7.  16*5gof  1300  hogs?    90  days?    42  bushels? 

8.  ^6i%  of  6C0  men?     123  sheep?     9  hours? 
».  76^  Of  $480?     $600?     $1.20?     $1? 

10.  4!Sof$3?     $19?     $140?     $4.25? 
lLi;Sof80?     9G0O?     2?     ^?     .00? 
12.  120.'?  of  $700  ?    80  cts.  ?    50  ct«.  ?    3  eta? 
18.  OO.i  of  $90  ?    $1.C0?    40  eta.?    Seta.? 

14.  T»sj;  of  $(i5  ?     $3  ?     $9000  ?     $105  ? 

15.  t'„^  of  $37.50  ?     $5J?     $1923?     $1000? 
./o^of$5000?     $120?     tI5?     $6300? 

17,  4^  of  15^?    25^2?    1^?    2005? 
[  18.  20;?  of  2^  of  $2500  ?    $7.50  ?    $9  ? 
I  19.  150^:  of  ^%  of  $900  ?    $15  ?    $1  ? 
^»X  llSSfof  WOO?     $4000?     $2? 

$1.  If  W%  jjer  cent  of  a  man's  income  be  $340.,  what  is  bis 


SS.  A  mtlTi  received  $75.  for  some  frait  sold  on  commission  for 
mer,  and  hia  percentage  was  $15.:  how  much  should  ho  send 
I  th«  Girmer  7 
]  StSi.  A  man's  percentage  for  selling  goods  ws.b  $25.,  which  was 
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$62.  less  than  all  the  money  received  for  them;  how  much  wis 
received? 

24.  If  a  horse  traveled  48  miks  one  day,  and  this  was  20% 
more  than  he  traveled  the  previous  day,  how  £Eur  did  he  travel  the 
previous  day  ? 

25.  If  a  pupil  attended  school  18  days  in  March,  and  this  was 
10^  less  than  he  attended  in  April,  how  many  days  did  he  attend 
in  April  ? 

2G.  K  the  amount  of  a  man's  percentage  for  goods  sold  and  the 
whole  sum  received  be  $60.,  and  the  difference  between  his  per- 
centage and  the  sum  received  be  $40.,  for  how  much  were  the 
goods  sold  ?  ^ 

27.  WTiat  per  cent  of  $80.  is  $24? 

28.  If  the  amount  per  cent  be  1.12(,  what  is  the  difference 
per  cent  ? 

29.  What  is  15^  of  $60? 

30.  If  a  man  receive  $120.  for  goods  that  cost  him  $80.,  what 
is  his  percentage  of  gain  ? 

31.  If  a  man  send  to  his  employer  $320.  for  goods  sold,  what 
was  his  percentage  if  the  whole  amount  received  for  the  goods  was 
$360? 

32.  If  the  amount  of  a  man's  capital  and  percentage  of  gain  be 
$440.,  and  the  difiTerence  between  his  capital  and  gain  be  $200, 
what  is  his  percentage  of  gain  ? 

33.  If  on  ten  acres  100  bushels  of  wheat  be  raised  one  year, 
and  the  percentage  gained  the  next  year  be  20  bushels,  what  ifl 
the  yield  the  second  year  ? 

«  34.  If  a  ship  sail  86  miles  the  first  day,  and  6%  farther  the  sec- 
ond day,  how  far  does  she  sail  the  second  day  ? 

35.  What  is  the  difference  between  $720.  and  12^^?  of  the  same? 

36.  If  at  the  beginning  of  a  year  a  man  have  $6000.,  and  at 
the  end  $7500,  what  is  his  per  cent  of  gain  for  the  year? 

37.  If  a  man's  debts  amount  to  $1800,  and  his  property  to  $360 
less,  what  per  cent  of  his  debts  can  he  pay  ? 

38.  72  is  d'/o  of  how  many  times  200  ? 

39.  $150  less  what  per  cent  of  itself  equals  20^  of  $25.  ? 

40.  120^  of  what  number  is  50%  of  144? 

Note. — For  a  more  extended  application  of  Percentage  see  Part  Second. 
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S77. 


WRITTEN    PROBLEOS. 


1.  lVTi»ti«C>Sof  »72.3ri? 

2.  32^cjf  »1250f 

3.  25;Z  of  13i  hra.  ? 

4.  li^of  1050Bheep? 
B.  33J^of  252  cattle? 

e.  erK  of  i«32  fi.  ?  (j.) 

17.  IBjjof  25;Sof  H3.60? 
&  .786+5  X  :000-  8A!{  or  the  last  result? 
9.  }J+32;?xir+100+496j'j? 
10.  76J+(.19..',-3i!J)x99? 
11.  760(IOx(17!8  +  23«)-(H+.3)? 
«^(-"-'yxT2+'i''"i.^ 
13.  A  merchant  failing  was  able  to  pay  hia  cretlitora  bnt  40  per 
t  Ho  owes  A  t35UO,  B  $1200,  C  $1134,  D  tG60.  Wliat  will 
h  receive  ? 

14.  A  person  at  his  death  loaves  an  estate  worth  $1500;  1% 
percent,  of  which  be  receiveJ  from  his  wife;  20  per  cent  from 
apeculation ;  30  per  cent,  from  riao  of  property ;  25  per  cent  from 
the  estate  of  an  nncle ;  and  the  remainder  from  hie  futlier.  How 
mudi  did  he  receive  from  each  source  ? 

15.  A  has  an  income  of  11 100  per  year ;  he  pays  10  per  cent 
of  it  for  board ;  ^  per  cent,  for  washing ;  3  per  cent,  for  incidcn- 
lala;  15  per  cent,  for  clothing;  9  per  cent,  for  other  expeaBea. 
~~  a  each  item  cost,  and  how  much  has  he  left  ? 

.8  what  per  cent,  of  25  ? 
a  what  ;5  of  M.  )■ 

mpared,  reduce 
ft  dollar. 

%  of  MO.  is  ftl3  ? 

19.  What ;;  of  120  yda.  is  20?;  of  90  yds.  ? 

20.  2j  dimes  is  what  ?;  of  *5  ? 
81.  40  men  ie  what  %  of  150  men  ? 

22.  150  men  is  what  %  of  40  men  ? 

23.  The  cent  (new  coinage)  oontaiua  32  parts  copper  and  3 
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parts  nickle ;  "what  per  cent  of  it  is  copper  and  what  per  cent 
nickle  ? 

24.  15  per  cent,  is  what  per  cent,  of  CO  per  cent  ? 

25.  A  person  whose  annual  income  is  $450  pays  1125  for 
board,  $140  for  clothing,  $25  for  books,  and  $30  for  sundries;  what 
per  cent  of  his  income  is  each  item,  and  what  per  cent  remains? 

26.  A  merchant  failing  owes  $3500 ;  his  property  is  Talncd  at 
$2100.    What  per  cent  of  his  indebtedness  can  he  pay  ? 

27.  A  i^erson  pays  $13.50  a  month  for  boardy  which  is  30  per 
cent  of  his  salary :  what  is  his  salaiy  ? 

^^^=$450.  ^n«.    (Art  272,1.) 

28.  45  is  10  per  cent  of  what  number  ? 

29.  $3.60  is  15  per  cent  of  what  number? 

30.  $5.62^  is  12 J  per  cent  of  what  number? 

31.  Sold  cloth  for  $3.50  per  yard,  which  was  70  per  cent  of  its 
cost;  what  was  the  cost  of  the  cloth  per  yard? 

32.  A  boy  spent  60  per  cent  of  his  money  for  toys^  and  25  per 
cent  for  candies,  and  had  15  cents  remaining;  how  many  cents 
had  he  at  lirst  ? 

33.  The  assets  of  a  merchant  are  $45000,  which  is  GO  per  cent 
of  his  indebtedness ;  what  is  his  indebtedness  ? 

34.  The  deaths  in  a  certain  city  during  the  year  aro  080,  which 
is  3^  per  cent  of  the  population ;  what  is  the  number  of  inhabi- 
tants? 

35.  A  merchant  sells  40^  of  his  stock  of  goods  for  $3500.;  what 
is  the  value  of  his  entire  stock  ? 

36.  Sold  broadcloth  at  $5.  per  yard,  and  thereby  made  i5%; 
what  did  it  cost  ? 

$54-(1.00+J25)=$5-r-1.25=$4.    (Art  272, 1.) 
Note. — Since  25;^  is  gained,  $5,  the  amount,must  equal  125j(  of  the  oost 

37.  A  drover  lost  12^  of  a  flock  of  sheep,  and  then  had  2300: 
how  many  had  he  at  first  ? 

Note.— Since  12%  were  lost,  2200  mast  be  88j(  of  the  entire  to6k^ 

38.  168  is  20  per  cent  more  than  what  number? 
no.  663.75  is  15  per  cent  less  than  what? 
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I  40.  The  population  of  a  certaia  city  ia  25000,  which  is  2J  per 
lit.  tnoK  than  it  was  in  1650;  whatwa^  the  populatioQ  in  1850? 
I  U.  A  grocer  eelk  Qoui  as  follows: 

Extra  Family C5.50  per  bbL 

Superfine 4.75       " 

Fine 4.25       " 

[  makes  a  pro0tof  12|peroenl.;  what  was  the  cost  of  each 

'  42,  A  cargo  of  com  being  injured,  the  owner  waa  obliged  to 
aell  the  iome  for  t28000,  which  was  nt  a  loss  of  30  per  cent. ;  what 
was  Uie  cost  of  the  cargo  ? 

43.  The  sales  of  a  dry  goods  Arm  amonnt  to  $90000  per  year; 
I  of  the  Eules  were  made  at  a  profit  of  25  per  cent ;  ^\  at  a  profit 
of  35  per  cent;  and  the  remainder  at  a  profit  of  20  per  cent.; 
wlittt  wua  tlie  coat  of  goods  y 

44.  If  a  man  invest  (4500  in  a  partnership  basiness,  and  on 
eeltlemciit  receive  t57G0,  what  ia  his  per  cent,  of  gain  F 

4^.  If  a  young  man  receive  610000  from  his  father,  and  at  the 
end  of  3  jts.  has  only  S5200  left;  what  per  cent  of  the  whole  luu 
he  spent  each  year? 

4(i.  What  is  the  diffcivnce  between  TJf^  of  42500,  and  0\%  of 

»r5o? 

47.  A  roan  left  $80000  to  hia  two  sons,  giving  to  the  elder  10^ 
more  of  the  whole  than  to  the  younger.  In  throe  years  the  prop- 
erty of  each  waa  increased  30^;  how  much  was  each  one  then 
worth? 

48.  An  insurance  agent  received  $16.60,  which  was  15^  of  the 
anonnt  he  collected:  how  much  did  he  collect? 

40.  If  the  number  of  pupils  in  a  certain  school  one  year  waa 
854,  and  this  was  6^  more  tlian  the  number  the  prenous  year, 

»f  many  were  there  the  previous  year? 
bO.  What  per  cent  of  the  amount,  at  ^%,  ia  4^  of  the  base  f 
SL  By  widening  a  street  i%  it  was  made  3G  yd.  wide :  how 
wide  waa  it  before  ? 

53.  By  diminishing  the  pressure  on  a  flt«am-boilor  5^,  it  waa 

inly  G4.6  lb.:  what  waa  it  before  ? 
)3.  What  wa^  the  jwpulation  of  Illinois  in  18G0  if  it  increased 
S  in  t«n  yr.,  and  was  3,529,410  in  1670  ? 
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64.  What  was  the  population  of  Kansas  in  1870  if  it  increased 
236^  in  ten  yrs.,  and  was  107,206  in  1860  ? 

55.  What  was  the  per  cent  of  increase  of  population  in  Xe- 
hraska  in  ten  years  if  the  population  was  28,841  in  18G0,  and 
116,888  in  1870  ? 

56.  What  was  the  population  of  California  in  1850  if  in  1870 
it  was  549,808,  havrng  increased  44  j^^;^  from  18G0  to  1870,  and 
310JJgfrom  1850  to  1860? 

5l  Wliat  was  the  population  of  Massachusetts  in  1870  if  in 
1840  it  waa  737,700,  and  increased  34JJ?  from  1840  to  1850,  23|^ 
from  1850  to  1860,  and  18|3e.Jg  from  1860  to  1870? 

58.  If  the  public  debt  of  the  United  States  amounted  to 
•2,588,452,213.94  July  1, 1869,  and  $2,480,672,427.81  July  1, 1870, 
what  was  the  per  cent  of  decrease  for  one  year? 

59.  If  tlie  public  debt  of  Great  Britain,  March  31, 1870,  was 
£800,681,428  (the  Pound  Sterling  being  estimated  at  $5.),  what 
per  cent  greater  was  that  than  the  debt  of  the  United  States  July 
1, 1870  ? 

60.  Which  is  the  better  investment,  a  house  that  will  rent  for 
tl200  at  B%  on  the  value,  or  the  same  amount  in  real  estate  which 
will  be  worth  $20,000  in  one  jear  ?    How  much  better  in  one  year  ? 


^.^  v^  ^^  ^^ 


SECTION    XIII. 

DENOMINATE    NUMBERS. 

Note.— Jbr  Tables  see  Part  Third,  Articles 

278.  A  Denominate  Number  refers  to  concrete  unita 
(Arts.  8  and  14.) 

279.  Denominate  numbers  are  of  two  kinds,  Simple  and 
Compound, 

1.  A  simple  denominate  number  refers  to  units  of  only  one 
kind  or  value;  as,  7  Iba,  10  A.j  19  miles,  etc.    (Art.  10.) 

2.  A  compound  number  is  a  denominate  number  that  refers  to 
units  of  different  values  but  of  the  same  variety  or  application; 
as,  2  lb.  10  oz. ;  8  hrs.  10  m. ;  4  crds.  80  cu.  ft.    (Art  11.) 
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280.  MENTAL   PROBLEMS. 

Beduce — 

1.  4  ft.  7  in.  to  inches. 

Repeat  the  table  of  Long  Measure. 

2.  10  id.  4  yd.  to  yards.    To  feet 
8.  4  mi.  3  fur.  to  rods. 

4.  2  m.  4  fur.  20  rd.  2  yd.  to  feet 

5.  17  leagues  to  miles.    21  £a.thom8  to  feet 

Bepeat  the  table  of  Nautical  Measure. 

6.  6  yd.  1  qr.  to  inches. 

Bepeat  the  table  of  Cloth  Measure. 

7.  364  inches  to  yards. 

8.  273  rods  to  miles. 

9.  2''  16'  to  minutea 

Bepeat  the  table  of  Circular  Measure. 

10.  1760"  to  degrees. 

11.  2  sq.  ft  12  sq.  in.  to  sq.  in. 

Bepeat  the  table  of  Square  Measure. 

12.  7  A.  3  R  10  P.  to  P. 

13.  756  links  to  chains  and  rods. 

Bepeat  the  table  of  Surveyors'  Measure. 

14.  1  A.  2  sq.  ch.  to  P. 

15.  4  cu.  yd.  12  cu.  ft.  to  cu.  ft 

Bepeat  the  table  of  Cubic  Measure. 

16.  482  cu.  ft  to  cords. 

17.  2  gal.  3  qt  1  pt  to  pints. 

Bepeat  die  table  of  Wine  or  Liquid  MeasurOt 

18.  2  bbl  2  gal.  to  quarts. 

19.  3  pipes  to  quarts. 

Bepeat  the  table  of  Beer  Measure. 

20.  760  pt  to  gallons. 

21.  4  w.  2  d.  to  hours. 

Bepeat  the  table  of  Time. 

22.  9849  sees,  to  hours. 

23.  2  hr.  10  m.  to  seconds. 
24  960  drams  to  lbs. 

Bepeat  the  table  of  Avoirdupois  Weight 
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25.  2  lb.  8  oz.  to  dram& 

26.  3  T.  3  qr.  to  pounds. 

27.  960  gr.  to  ounces. 

Repeat  the  table  of  Troy  Weight 

28.  2  lb.  6  oz.  10  pwt  to  pwt 

29.  80  scruples  to  pounds. 

Bepeat  the  table  of  Apothecaries'  Weight; 

30.  3  lb.  4  dr.  to  drams. 
81.  t7  and  4  dimes  to  cents. 

Bepeat  the  table  of  Federal  Money. 

32.  1285  mills  to  dollars. 

33.  £2  5s.  to  pence. 

Bepeat  tlie  table  of  Sterling  Money. 
34  462d.  to  £,  eta 

35.  £1  Is.  Id.  to  farthings. 

36.  4  £  11  centimes  to  centimes.    To  francs. 

Repeat  the  table  of  French  Money. 

37.  728  centimes  to  fhincs. 

38.  15^  degrees  to  quarter  degrees. 

39.  26  f''^  degrees  to  tenths  of  degrees,    ^ilto  ii^g^ 

40.  now  many  sheets  of  paper  in  2  quires  7  sheets? 

41.  now  many  quires  in  6  reams  15  quires? 

42.  How  many  reams  in  720  sheets? 

43.  How  many  miles  in  29  fur.  ?    82  fur.  ?    153  tar.t 

44.  How  many  A.  in  800  sq.  rd.  ?    1120  sq.  rd.  ? 

45.  How  many  pints  in  5  bu.  ?    2  bu.  ?    17  qt.  ? 

Bepeat  the  table  of  Dry  Measure. 

46.  How  many  cu.  in.  in  2  cu.  ft.?    5  cu.  ft? 

47.  How  many  hrs.  in  9C0  sea?    1440  sec? 

48.  How  many  oz.  in  3  lb.  13  oz.?    4  lb.  2  oz.? 

49.  How  many  £  in  248.  ?    99s.  ?    480d.  ? 

60.  How  many  minutes  in  15  degrees  ?    70  sea  ? 

DENOMINATE    UNITS. 

28  !•  Standard  measures  of  length  are  called  Iiin^ 
UnltHf  or  units  of  Long  Measura  These  are  the  following 
having  the  ratios  indicated^  and  being  designated  by  the  abbrevi^ 
tions  or  symbols  given. 
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Ratios,  8,  40,  5i,  3,         12. 

lita — the  mile  (rai,),  i'uriung  (fur.),  rod  (rd.),  yard  (yd.),  foot  (fl.), 
011.)     (Art.  813.) 

KOTES. — 1.  On  eealvt  of  meaaurp  tlie  incli  la  divided  into  biiuiT}/  parte, 
k(  [a.  hklvM,  quarterH,  eightlis,  ale;  \mo  dceimnl  jMirts,  tliat  ia,  Icnthfl, 
indrcdtlis,  etc.,  or  inti)  duodecimal  porta,  that  ia,  12thH,  144lhB,  etc  On  ttie 
!l  scale  mentioned  the  incli  is  called  a.  prime  D,  12tlis  are  calleil  mconda 
I,  kiul  tbc  Dcit  subdiviBion  tliirda  ('"),  etc.  Tlie  marks  ',",'",  etc.,  are 
Ued  indices.    One  iacli  uf  each  scale  is  hero  ehoimi  1  in.,  binaiy  parts 

'  I  '  ■  I  I  ^  I  >  !■  I  >!■  1  in.  dednial  parts  I   i   i   '   i    I   i    i    i    i   I:  1  in.,  duo- 


dnai  parts  l^ 


U-L 


i-LL 


2.  In  Cl/>lh  Mra»UTt  tlio  yd.  ia  now  divided  into  binary  partji,  the  old  di- 
ion  into  quatenarj  parts  at  quarters  and  nails  ina.=3i  in.)  being  now  sel- 
n  used.  The  folloniogare  Bomotlmes  used,  viz.,  the  EU  Flemidti  (B,  Fl. 
J  qrs.).  tlie  Ell  English  [E.  E.  =  5qrs.),  and  the  Ell  French  |E.  Fr.^B  qn.) 

8.  In  measuriug  land  boundaries,  surveyors  use  OniUtT't  Cknia,  4  rd.  in 
1^,  and  consisting  of  100  Units  |l.j,  each  eqnul  to  7.92  in.  In  measuring 
tajiees  niprelf,  engineers  use  a  chain  JOO  ft.  long,  conslHting  of  100  liaks, 

4  Depths  at  sea  arc  computed  in  fathoms  ol  0  ft.  each,  and  8S0  fathoiua 
•  r«cknnc<t  aa  1  mile.  Diatuiccs  at  Ka  on  computed  io  Ipogiiea  of  3  knma 
gcngraphlml  miles  each,  a  goographlcal  mile  being  ^g  of  a  degree  on  the 
tatur.    A  "coble  length  "Is  about  120  fathoms.    (Art.  814.) 

382.  Circular  Measure  is  a  Epecies  of  linear  measure 

1  to  the  measurement  uf  angles  and  arcs  of  circles, 
e  tmita  and  ratios  are — 


e  (oir),  fjuadnint  (quad.),  sign  (S  ).  degree  {"),  minute  ('), 
bnd  ("),  or  as  the  quad,  and  S.  are  generally  omitted,  the  ratios 
aid  be  3C0,  60,  60.     (Art,  817.) 

~Cirrie  here  refers  to  a  eiTejunferenee. 
I  decree  is  one  3C0tli  of  any  cir.,  hence  its  alisohite  length 
tble,  it  being  equal  to  flOJ  mi.  on  the  equatorial  cir.  of  the 
(at  baring  a  less  real  value  on  every  amaller  circle. 
ETOa  ecftles  of  circular  mensure  the  degree,  minute,  or  second 
mcs  di^Hded  iuto  decimal  parts.    These  arc  used  in  sur- 
^  navigation,  geography,  and  astronomy. 
B  the  diagram  is  sliown  a  circle  whose  diameter,  E  D,  is  1 
I  also  one  whose  diameter,  e  d.,  is  \  in.    The  circumferoDce, 
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A  B  D  G  F  E,  is  divided  into  the  quad.  AD,DF,  F£,£A,eadi 
containing  90°  and  meoearing  a  right  angle  ut  the  point  C.  Thu 
the  arc  £  A  of  90°  measures  the  right  angle  E  C  A,  vbiie  tlw 
angle  A  C  B  ia  measured  b^  on  arc  of  15°,  D  G  G  by  an  ore  of 
60°  and  G  C  F  by  an  arc  of  30%  and  the 
J^       a  same  angles  are  measured  bj  the  as^ 

"^    ^  responding  equal  area  of  the  smaller  to- 

(As,ahd  gf  e. 

4.  The  degrees  on  the  polar  circum- 
ference of  the  earUi  are  called  degrees  ot 
Latitude  (Lat),  and  are  counted  on  any 
meridian  from  the  equator  00°  N(aih 
(\.)  and  90°  South  (S.),  hence  diflbrenca 
in  I^at.  may  be  found  by  computing  Qia 
sum  vhen  N.  and  S.  Lat.  are  given,  or  the  difl'erence  when  both 
are  N.  or  S. 

6.  The  degrees  on  the  equator,  and  on  every  circle  of  the  earth 
parallel  witlt  the  equator,  are  called  degrees  of  Longitude  (Long.), 
and  are  counted  on  the  equator  or  any  parallel,  from  any  estab- 
lished meridian  180'  East  (E),  and  180°  West  (W.)>  henco  differ- 
ence  of  Long,  may  be  found  by  computing  the  sum  when  £.  and 
W.  Long,  are  given,  or  the  difibrencc  when  botli  are  &  or  W. 

Note.— In  French  Clrcalar  MeMure  the  ftTC  of  00'  is  divided  Into  100 
parts  called  jn'fKfM  (g.),  ench  grsdo  into  100  porta  called  mlnut«a(^Midea(fc 
minute  into  100  parts  railed  seconds  0^).  Thus  tig.  17^  20^^=41.1780  g. 
One  grade  «qiialB  -ft  of  a  degree. 

283.  The  term  degree  (°)  ia  applied  also  to  the  unit  of  meas- 
ure that  indicates  temperature  or  iuteusity  of  heat.  Helative  tem- 
perature id  measured  by  the  expansion  or  contraction  of  mercury, 
ot  some  other  substance.  The  difii'reuce  of  expansion  between 
the  temperature  of  boiling  water  and  of  melting  ice  is  divided  into 
ports  called  degrees,  and  the  degrees  are  divided  decimally.  On 
the  Centigrade  scale  of  Celsius  (C),  used  mostly  in  Europe,  there 
are  100°  in  this  space  of  difference ;  on  the  scale  of  Fahrenheit 
(F.),  used  mostly  in  the  United  States,  there  ore  180* ;  on  the 
scale  of  IlcaumuT  (R),  (the  inventor  of  the  mercurial  thermometer 
in  1731),  there  arc  80°.  Thus  5°  C.=9''F.=4'' K.  ThewroofC. 
and  B.  is  fixed  at  the  point  of  tUo  temperature  of  melting  ic^  and 
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B  uro  of  F.  at  33'  below  this  point,  212"  F.  marking  tlio  boiling 

D^rees  above  0  are  marked  +,  and  thoec  below  — . 

f  KoTES. — 1.  In  telegnijiliy  inleoaily  of  electrical  force,  or  of  reeiatanco  to 

la  oumiraled  in  units  c^ulkd  Ohmt. 

I,  Tliu  ivbtivo  li&rdoeis  of  diSbrciit  nubsUncea  ta  eiprcascd  in  degnwa, 

•  iliftiiioDd  being  rated  ut  10'  or  13',  and  other  BubstanceH  lower.    TU» 

1  degree  is  also  used  arbilmrilf  to  eipreaa  the  relative  daneity  of  ooj 

ift  euIiBtaDci'a,  taking  cither  as  a  bl4Lndard. 

^  SH-i.  Standard  meaaures  of  area  or  eurfocfi  aro  called  Super- 
am  Units,  or  units  of  Square  Measure. 
p' These  arc — 

KaUos,         C40,  4,  40, 

J  square  mile  (aq.  m.),  aero  (A.),  rood  (IL),  square  rod  or  pole 


30' 


144, 


K  SQCABB  IKCB. 


(«q.  rd.  or  P.),  squans  yard  (aq,  yd.),  siuaro  foot  (aq.  ft.),  square 
li  (ai.  in.)     (Art.  818.) 

JTOTKH.— 1.  A  eqiiare  inch  is  the  area  or  surface 

d  in  u  Hjuaru  each  bido  of  which  meosurea 

f  linnr  incli ;  a  aq.  ft.  ia  b  B<iuare  eadi  ude  of 

0  lioenr  fool  or  12  iuchea. 

I>  The  iir»  of  Kiy  reciangukr  tiguru  la  equal 

to  the   product  of  tliu 

number  of  units  in   Its 


dinipn 


on  A,      the 
tireadth. 


oalti; 

I 


TliuB     tho     diagram 

A  B  CI>,  which  is  3  units  in  Icnj^h  and  It  units  in 
bicadilj,  is  found  to  contain  (Gi8)=40  nquara 
the  Unoar  unit  In  this  cnec  being  a  b~-,\i  Inch,  and  the  siiuaro  unit 
fi  d=  1*^  aq.  indi,  and  there  being  B  rows,  each  coutainiDg  .8  w\.  in. 

Tb*  B(|.   tl.  is  divided  duodcdmall}'  into  primes,  seconds,  etc.,  tha 

(■)  being  i,  of  a  aq.  ft. 

In  Siirre^or's  Measure  the  units  used  are — 

BhttM.  S(t,  lUO.  10.  10,  G35, 

Townalilp  (Tj).),  section  (Sec.\  A.,  square  chain  (aq.  eh.l.  P.,  sqiiaro 

(aq.  1.1    In  the  snrvey  n(  government  lauda,  townships  aro  houndcil  bj 

lallrlB  and  meridians,  and  each  section  is  divided  into  quarter  bi;cUoiir  of 

)acr«ii«ach.     (Art.  810.) 

5,  ?noap   dmeing.  imd   glailnp.  aro   p-nerally   computed    In   sq.   ft. ! 
:,  cal'-iminilip.  etc.  by  sitnsrea  of   100  aq.  ft.  each;   bricklajing, 
(bit  wall  \s  13  iuchea  thick,  bv  the  hundred  aquare  ft.,  the  at).  }-d  ,  or 
brick,  »  ciimmor.  brirk  being  8  ia.  long,  4  in.  wldf,  and  3  ia. 
27  of  which  make  a  wild  foot 
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A  CUBIC  nrcH. 


/          1  Inch 

f 

1  Bo/mcli 

o 

C 

/ 

2SS.  Standard  measures  of  volume  arc  called  Solid  or 
Cubic  Units,  units  of  Cubic  Measure  or  of  Capacity. 
The  primary  cubic  units  are — 

Batios,  27,  1728, 

The  solid  or  cubic  yard  (cu.  yd.),  cubic  foot  (cu.«  ft),  cubic  inch 
(cu.  in.)    (Art  820.) 

Notes. — 1.  A  eoUd  inch,  or  cable 
inch,  is  the  volume  of  a  cube  etch 
edge  of  which  measures  one  inch,  and 
the  area  of  each  side  or  face  being  one 
square  inch;  a  cubic  foot  is  a  cube 
each  edge  of  whicli  measures  1  ft 

2.  The  volume  of  aiij  rectangular 
solid  is  equal  to  the  product  of  the 
number  of  units  in  tlio  three  dimen- 
sions. Thus  in  the  diagram  a  solid  is 
represented  4  units  (eacli  ;  in.)  long,  2 
units  high,  1  unit  wide,  containing  (4 
X  2  X  1)=:8  cubic  units,  there  being  2 
rows  containing  4  cubic  units  each;  and 
if  there  were  3  layers  of  2  rows  each, 
the  volume  would  be  24  cubic  units ;  If 
the  breadth,  height,  and  length  were 
each  4,  then  the  contents  would  be 
equal  to  4  x  4  x  4,  or  4  cubed  =:  04  cnbie 
units.  A  solid  whoso  three  dimen- 
sions are  equal  is  caUed  a  cube, 

8.  The  cu.  ft.  is  divided  duoded- 
mallj,  the  prime  or  '  containing  144 
cu.  in.,  the  "    12  cu.  in.,  and  the  '"  1 
cu.  in. 
4.  In  measuring  tcood,  the  units  used  are- 
Ratios,  8,  16, 
The  Cord  (C.  or  crd.^,  cord  foot  (crd.  ft.),  cu.  ft. ;  the  cord  thus  containing  128 
cu.  ft    The  usual  dimensions  of  a  cord  of  wood  are  8  ft  long,  4  ft  wide, 
and  4  ft.  high.    (8x4x4= 128.)    A  cord  of  ttoM  contains  100  cu.  ft 

6.  In  Lumber  Mrtuure  the  unit  employed  is  one  foot  of  hoard  meoiure, 
which  is  I  ft.  long,  1  ft  wide,  and  1  inch  thick  ;  that  is,  just  a  culnc  prime, 
or  ,V  of  a  en.  ft.  Tlie  instrument  generally  used  is  the  Board  RvU,  fre- 
qnenvly  made  in  the  form  of  a  hexagonal  staff.  At  one  end  of  this,  where 
the  scale  liepriiui,  are  marked  the  numbers,  14. 16;  18,  20;  22  and  24,  indi- 
cating the  number  of  ft.  in  length  of  different  kinds  of  common  lumber,  and 
the  scale  for  rarh  length  consists  of  tlie  ordinary  scale  of  inches,  and  near 
this  A  Bcn\^  showing  the  number  of  ft.  board  measure,  corresponding  to  the 
length  and  width  of  the  board  when  only  one  inch  thick,  the  number  of 
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inches  in  thickness  being  used  aa  an  abstract  multi- 
plier in  other  cases.  The  width  being  measured  with 
-the  scale  for  the  given  length,  the  number  of  ft.  of 
lumber  maj  be  read  at  once  or  readily  computed.  It 
Tnaj  be  observed  that  12  inches  is  divided  into  as  many 
parts  on  each  scale  as  there  are  feet  in  the  length  of 
the  board.    A  portion  of  the  scale  is  here  shown. 

Thus  if  an  inch  board  18  ft.  long  be  5  in.  wide,  it 
contains  a  little  more  than  7}  ft. ;  one  20  ft  long  and 
6i  in.  wide,  contains  about  9  ft  If  a  20  ft.  timber  be 
8^  in.  wide  and  4  in.  thick,  it  would  contain  about 
(6x4)=24  ft  of  lumber. 

Similar  scales  are  found  on  the  carpenter's  square, 
showing  the  ft.  of  lumber  in  half-inch  boards,  or  in 
inch  boards  of  half  the  length  (of  from  16  to  30  feet) 
indicated. 

For  finding  contents  of  timber  of  varying  dimen- 
flbus,  see  Mbnsubation. 

6.  Heavy  timber  is  sometimes  estimated  by  the  tan 
of  round  timber  at  40  cu.  ft.,  or  ton  of  ?ieicn  timber  at 
{SO  en.  ft. 

7.  Quantities  of  stone  and  masonry  are  eBtimated 
by  the  porch  of  24}  cu.  ft.,  the  ordinary  dimensions 
being  16^  ft.  long,  1  ft.  high,  and  li  ft.  thick.  Gene- 
xally  27  bri^  make  a  cu.  ft.  In  sudi  estimates  for 
walls  of  buildings  the  outside  dimensions  are  taken. 

286*  The  units  of  capacity  for  Liquid 
Mensure  (L.  M.),  (called  also  Wine  Measure,) 
used  in  measuring  nearly  all  liquids,  are — 

Batios,        4,  2,  4. 

The  gallon  (gaL),  quart  (qt),  pint  (pt),  and 
gill  (gL)     (Art.  823.) 

Notes. — 1.  The  following  measures  are  also  used 
to  some  extent : 

Ratios,       2,  2,  2. 

The  tun,  pipe,  or  butt,  hogshead  (hhd.\  and  barrel 
(bbl.),  but  the  bbl.  varies  from  81  \  gal.  to  86  gal.,  and 
the  hogshead  from  50  gal.  to  100  or  more.  "  Barrel 
bulk  "  is  a  space  of  5  cu.  ft. 

3.  The  standard  gaUon  of  Liquid  or  Wine  Measure 
eontidns  231  cu.  in.  The  gallon  of  Beer  Measure,  con- 
taining 282  cu.  in.  is  now  seldom  used  here.  Alo  is  sold 
in  some  places  by  weight  at  8  Ibj.  per  gallon. 

8.  In  mixing  liquid  medicines,  apothecaries  use— <(Art  824) 
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BatioB,  8,  16,  8,  6a 

The  gallon  (CJong.),  pint  (0.),  fluid  onnce  (f.  5 ),  fluid  dimchm  (f.  Z\  taA 
minim  (nn),  and  one  minim  equals  one  dfvp.    The  gal.  equals  the  gmL  L.  M. 

287.  The  units  of  capacity  for  JDfj/  Measure,  used  for  all 

grains^  fruit,  etc.,  are — 

Batios,       4,  8,  2. 

The  bushel  (bu.),  peck  (pk).,  quart  (qt),  and  pint  (pL)     (A 
'^heaped  bushel''  contains  about  5  pk.) 

Notes. — 1.  The  standard  bushel  measure  is  18}  inches  in  diameter  and 
8  inches  deep. 

2.  In  buying  and  selling  grain,  and  some  other  articles,  they  are  com- 
puted at  a  certain  number  of  pounds  per  bushel,  or  barrel,  as  foUows : 


• 

ABTICLB8. 

tomS^rK.    Lb..l.«rbu.tai»rtlcnl.r8«e.. 

i 

Anoles.  dried 

28 
48 
40 
GO 
20 

2S  TndiftnA  and  Tllinniit, 

46  Iowa. 

52  ni.,  la.,  Ky.;  60  Ind.,  Pa.; 
48  Mass.;  42  Mich.;  40  Wis. 

68  Indiana. 

46  Wisconsin. 

88  Iowa ;  80  Pa.,  Maine. 
52  Massachusetts. 
88  Iowa,  111.,  Ind. 

56  Kentucky. 

220  of  flflh  in  Maryland. 
At  New  York  salt  works. 

fVeight  on  R.  B.*t  tee  Fiurt  Third. 

Barley 

Beans.  Castor . . .  t  r  t  - «  t  . . « . 

Beans,  white 

Bran 

Buckwheat 

Clover  seed 

00 
70 
50 
50 
45 
14 
82 
57 
28 
GO 
00 
55 
50 
50 
55 
GO 

Com  on  car 

Com  shelled 

Flax  seed 

Grass  seed,  timothy 

Grass  seed,  red  top  or  blue. 
Oats 

Onions 

Peaches,  dried 

Peas 

Potatoes,  common 

Potatoes,  sweet 

Rve 

Salt 

TumiDS 

Wheat 

Beef,  i)ork,  or  fish 

Flour 

LIm.  per  bbl. 

200 
100 
280 
250 

gross  weight  of 

Salt 

Soap 

Note — For  rates  of  estimating 

288.  Standard  measures  of  gravity  are  called  Units  of 
WeUjht. 
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Tho  units  of  Avofrditpois  Weight,  nsod  for  weighing 
nearly  all  ordinary  articlee,  uro^ 

Ratios.    30,  100,  16,  437i. 

The  ton  (T.),  hundred  weight  (cwt.),  pound  (lb.),  ounce  (oz.), 
gniin  (gr.).     (Art  83Q.) 

Note.— Until  recently  tho  ounce  waa  divided  Into  IS  drams  (dr.) ;  the 
ewt.  fonucrly  contaioed  IIS  lbs.,  and  llio  T.  2340  Ibe.  The  latter  la  stdtl 
used  at  the  United  States  cuEtum-Louee  aad  In  eouie  coal  mines.  The  cwt. 
i»  divided  into  quarters  of  SO  lb, 

289.  Troy  Weight  \&  nsed  for  weighing  precious  metals, 
gems,  etc,  and  in  acieniiflc  experiments.    Ite  units  are — 

Fatios,  13.  20,  24. 

The  pound  (lb.),  onncc  (oz,),  pennyweight  (pwt.),  and  grain  (gr.) 

NoTEfl. — 1.  The  Troy  pound  is  the  Etandnrd  of  all  other  weighlB,  it  Is 
tlie  veigkt  of  S2.T944  ca.  iu.  of  pure  water  at  its  gniatest  density.  The 
gnias  mentioned  in  Avoirdupois  Weight  are  Troy  grains.    (Art.  837.) 

S.  In  miiing-  mcdielnes  not  liquid,  Biiotlicc«,rIea  use  Troy  gnuns,  and 
■Im  the  peculiar  units — 

8,  3,  80. 

Ha  oiinw(3    or  oi,\  drana  (L  or  dr.),  scruple  (3   or  8C.>,  sjad  gnin  (gr.) 
Ucdidnea  are  bouglit  and  sold  br  Avoinlupoia  Weiglit.    (Art.  828.) 

8.  In  weighing  diamonds  tlio  earat  of  nbout  3,2  gr.  la  used.    The  term 
I  also  denotes  one  34th  part  of  pure  gold ;  thus  guld  that  contttins  4 

la  of  allny  is  mid  to  bo  30  «iratB  fine.    Tlie  priirl  groin,  equal  to  }  Troy 

in,  la  bteo  used  iu  wtdghing  diamonds  and  penils. 

aOO.  Standard  mcasurea  of  durallou  aro  called  Units  of 
Hme,    These  are — 

3,    10,         10,  12,  4,  7,  24, 

[he  oentnry,  decade,  year  (jr.),  month  (mo.),  week  (w.),  day  (do.), 
GO,  00. 


lour  (tr.),  minute  (m.),  and  second  (;ec,).     (Art  821.) 


)  tho  « 


s  the 


Kboned 


Notes.—!.  Tlio  raiio  of  tho  b 
month  varica  tmm  29  to  111  days     Among  bus 
>t  U  day*,  and  the  year  at  33  w.,  or  U05  da. 

S.  The  ex«<<  leiipth  of  a  Tropirtil  or  BokiT  Tenr  H  dctenninod  by  one 
eslire  revolution  of  ilie  earth  in  lis  orbit,  and  iudiealcd  by  the  buq'b  occupy- 
ing twlco  In  euci^eSBlon  the  Bame  apparent  place  In  the  heavrns.  It  Is  equal 
to  86S  dft.  0  h.  48  in.  4!l  7  soc,  Tho  Common  or  HiH  Fear  i»  reckoned  at 
SOS  di^yi.  Etwy  fourth  year,  except  ihe  cenlutira  not  mulUplea  of  400  (as 
tODtli,  U  irdconed  M  800  days,  and  ifl  called  a  leap  ymr. 
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8.  In  1752,  in  order  to  correct  an  accomulated  error  in  the  Julian  calen- 
dar, the  British  government  called  the  8d  of  September  the  14th,  thus  drop- 
ping 11  days.  This  corrected  mode  of  reckoning  is  called  New  Style  (N.  S.), 
and  the  former  method  the  Old  Stjle  (O.  S.)  The  O.  S.  is  etlll  used  in  Rua- 
eia,  and  the  error  now  amounts  to  12  dajs,  so  that  N.  S.  dates  are  12  dajs  la 
advance  of  O.  S.  dates.    Old  and  new  st jle  dates  are  combined  thus,  Mch.  it. . 

4.  The  centuries  and  years  counted  from  the  beginning  of  the  Hi^a^^n 
era  forward  are  designated  as  A.  D.,  and  those  counted  backward  from  the 
same  time  are  designated  as  B.  G. 

291.  1.  Longitude  and  Time  are  so  related,  that  in  cer- 
tain cases  one  may  be  computed  from  the  other.    (Art  822.) 

2.  As  the  earth  reyolves  eastward  on  its  axis  once  in  aboat 
24  hrs.,  every  place  must  pass  through  onc-24th  of  3G0°,  that  i% 
15°  in  one  hr.,  hence  1**  in  4  m.,  and  1'  in  4  sec  of  time.  If  then 
the  difference  in  the  Long,  of  two  places  be  known,  their  differ- 
ence in  time  may  be  computed,  and  vice  versa  the  difference  in 
Long,  may  be  computed.  Thus  London  is  about  77°  K  of  Wash- 
ington ;  hence  the  difference  in  time  between  the  two  places  must 
15°)7r  be  ]J  hr.  =  5  h.  8  min.,  and  smce  V 

5  and  2°  Rem.         makes  a  difference  of  4  m.,  2°  would 
2  X  4=8.  afford  8  m.    Now  if  the  time  at  Wash- 

ington were  2  h.  20  m.  p.  m.,  the  time 
at  London  would  be  about  5  h.  8  m.  later,  or  7  h.  28  m.  p.  n. 
292  •   Standard  measures  of  value  are  called   "Units  of 

Ratio,  100. 

Moneij  or  Currency.    The  American  units  are  the  doUar  ($), 
and  cent  (ct  or  f).    (Art  829.) 

Notes. — 1.  In  1887  the  standard  weight  of  the  United  States  silver  dol- 
lar was  fixed  at  412.5  grains,  /,i  of  which  is  required  to  he  of  pure  sUTer. 
In  1840  the  standard  weight  of  the  gold  dollar  was  fixed  at  25.8  grains,  -|^ 
of  whicli  is  required  to  be  of  pure  gold.  Thus  871  j^  grains  of  pore  silver 
equal  in  value  23.22  grains  of  pure  gold. 

2.  The  units  of  English  currency  are — 

Batios,  20,  12,  4. 

The  pound  sterling  (£),  shilling  (».>,  penny  (d.),  and  farthing  (qr.)  (Art  847.) 

The  equivalent  of  the  £  is  118  grains  of  pure  gold,  and  it  is  geneimllj 
rated  at  $4.84,  but  this  value  is  variable. 

8.  The  term  shilling  is  frequently  used  in  the  United  States  in  Btatin^ 
the  price  of  articles,  and  it  indicates  old  divisions  or  equivalents  of  parts  of 
the  dollar.  Its  value  varies  in  difibrent  States  as  follows :  In  the  New  £n^ 
land  States,  and  in  Indiana,  Illinois,  Missourif  Missisrippi,  Texas,  Vii^giniay 
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Kentucky,  and  TennesBee,  l8.=16|  cts.,  and  $1.=60. ;  in  New  York,  Ohio, 
Bfidiigan,  and  North  Garolina,  l8.=12^  ct0.,  and  $1.=80. ;  in  Pennsjlvania, 
New  Jersey,  Delaware,  and  Maryland,  l8.=:I8i  eta,,  and  tl.=7i8. ;  in  Geor- 
gia and  South  Garolina,  l8.=r21^  eta.,  and  $1.=4S&  These  rates  are  liable 
to  variations  by  custom ;  as.  In  Illinois,  the  shilling  is  rated  frequently  at 
Id^ets. 

4.  The  units  of  French  currency  are— (Art  845.) 

Batio,    lOa 
The  franc  (f.)  and  the  centime,  the  franc  being  commonly  rated  at  $.186  in 
the  United  States,  though  the  real  mint  value  is  $.1986. 


293.  WRITTEN    PROBLEMS. 

Note. — ^Tho  same  general  principles  are  applied  in  the  reduction,  trans- 
formation, combination,  and  comparison  of  compound  and  of  simple  num- 
bers. 

To  reduce  a  denominate  number  to  a  simple  denominate  num- 
ber of  lower  denominations.    (Art  74^  3.) 

EXAMPLES. 

1.  Beduee  5  lb.  6  oz.  10  pwt.  18  gr.  of  silver  to  grains. 

lb.    oz.    dwt.     gr. 

6    6    10    18  Ans.  31938  gr. 

1^ 

66    oz.    =(5x12) +  6. 
20. 


1330  pwi=(6Gx20)  +  10. 
24 


31938  gr.   =  (1330  x  24)  + 18. 

2.  How  many  seconds  in  10  hours  ? 

10     h.  Ans.  36000  8. 

60 


600   m. 
60 


86000  8. 

NOTE.--For  convenience  in  reducing,  the  ratios  of  tbe  scale  are  used  as 
mfuU^lfUers,    These,  however,  are  reallj  the  lo|{ical  multiplicands,  and  the 
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nmnber  of  units  to  be  reduced  the  logical  multiplienL  Thus  10  h.  x  00  csn- 
not  equal  600  minutes,  but  60  m.  x  10=600  m.,  and  since  the  numerical  i»> 
suits  are  the  same  in  the  two  cases,  the  more  convenient  method  maj  be 
used,  provided  the  pupil  understands  uk$f.  Both  factozs  can  noi  be  denom- 
inate. 

3.  Bednce  I  lb.  batter  to  drama 

lCoz.x5=-Li2^oz.;  16dr.xJ.l^=J^^dr.=199Jdr. 

This  18  eqniTalent  to  5  x  16  x  16=^^^ii|^=ly?=199|. 

4  Bedace  sljf  yd.  to  inches. 

^h  of  3  ft=,V»  of  12  m.=8§  in. 

3  9 

^.   .         .    ,    ..^    7x3x«    63         7xW    63 
This  IS  equivalent  to —^^^^=g^;  or-j^=g^. 

80  80 

Note. — ^When  a  simple  number  is  to  be  reduced  to  another  rimple  num- 
ber of  a  lower  denomination,  it  is  better  to  multiply  at  once  hy  the  ratio  of 
the  superior  to  the  inferior  unit. 

6.  Reduce  12^  bu.  to  pints, 

6.  In  I  of  an  acre  how  many  perches  ? 

7.  Reduce  12  h.  20  m.  to  seconds, 

8.  Reduce  J  hhd.  of  wine  to  pints. 

9.  Reduce  .375  T.  to  pounds  (Avoirdujwis). 

10.  In  .7  of  a  bushel  how  many  pints? 

11.  In  8.75  yd.  how  many  nails? 

12.  Reduce  2^  days  to  minutes. 

13.  Reduce  5J  cords  to  solid  feet 

14.  In  .45  of  a  rod  how  many  inches? 

15.  Reduce  12  cubic  feet  to  cubic  inches. 

16.  Reduce  13.5  hhd.  of  beer  to  quarts. 

17.  Reduce  5  lb.  6  oz.  12  pwt  of  gold  to  pwi 

18.  Reduce  5.24  lb.  of  calomel  to  ounces. 

19.  Reduce  7  lb.  (Troy  weight)  to  grains. 

20.  Reduce  .65  of  a  yard  to  quarters. 

21.  In  .24  of  a  ream  of  paper  how  many  sheets? 

22.  In  I  of  a  barrel  of  flour  how  many  pounds? 

23.  Reduce  7  lb.  8^  oz.  of  butter  to  drams. 

24.  In  -gjj  lb.  of  brass  how  many  ounces? 
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2940  To  rednoe  a  fraotion  to  integers  of  lower  denomma- 

tiODB. 

EXAMPLBS. 

1.  Reduce  {  da.  to  integers. 

24h.  x|=  J3^h.=14|h. 
60  m.  X  i=J-|^  m.=24  m. 
hence  |  da.=14  h.  24  m. 

Note. — In  such  a  case,  onlj  the  proper  fmction  i0  reduoedp  as  many 
integen  aa  possible  being  expressed  in  superior  units. 

2.  Beduce  .85  da.  to  integers. 


24  h. 
.85 


120 
192 


20.40  h. 
and      60  m. 
.4 

24.0  m. 
Hence  .85  da.=20  h.  24  m. 


.85 
24 

840 

equivalent  to  (  ^'^^ 


20.40 
60 

24.00 


3.  Reduce  .375  hhd.  to  integers. 

4.  Reduce  .9  lb.  Troy  to  integers. 

5.  Reduce  |  rod  to  integers. 

6.  Reduce  .5625  cwt  to  integers. 

7.  Reduce  30 /g  hhds.  to  integers. 

8.  Reduce  J  mile  to  integers. 

9.  Reduce  250.35  lbs.  Troy  to  integers, 

10.  Reduce  .8  mile  to  integers. 

11.  Reduce  £^  to  integers. 

12.  Reduce  .45  peck  to  integers. 

13.  What  is  the  value  of  |  week  ? 

14.  What  is  the  value  of  .75  bu.  ? 

15.  What  is  the  value  of  ^^  day? 

295 •  To  reduce  a  simple  denominate  number  to  a  denomi- 
Xiate  number  of  higher  denomination& 
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EXAMPLES. 

1.  Bednce  16969  gr.  to  pounds. 

24)15969  gr.(665 
144 

166  20)666  pwt 

1^  12)33  oz.  6  pwt 

129  2  lb.  9  ox. 

120 

9gr. 
Hence  15969  gr.=2  lb.  9  oz.  6  pwt  9  gr. 

2.  Beduce  I  inch  to  the  fraction  of  a  yard. 

Hence  }  in.=^}}  yd. 

This  is  equivalent  to  (1^12)^3=^-^=^^=^ 

Note. — ^When  a  simple  number  is  to  be  redaoed  to  another  rimple  nnm — - 
ber  of  a  higher  denomination,  it  is  better  to  divide  at  once  \jj  the  proper""* 
ratio. 

3.  Boduce  .48  of  a  nail  to  the  decimal  of  a  yard. 

4).48  n.  )  Ana.  S)3  yd. 

=16).48 


4j.4^  n.  ^ 
4)J2  qr.  >=16):; 


.03  yd.  ^  -03 

4.  Bednce  25.6  dr.  to  the  decimal  of  a  pound. 

16)25.6  dr.  ^  Ans.  .1  lb. 

16)^  oz.  y  =256)26^ 

.1  lb.  ^  -1 

6.  Beduce  414  gal.  wine  to  hhd. 

6.  Beduce  2461  pwt  to  pounds. 

7.  Beduce  1357  pts.  to  bushels. 

8.  Beduce  98  furlongs  to  miles. 

9.  Beduce  307200  perches  to  square  miles. 

10.  Beduce  4032  gills  to  hhd.  of  wine. 

11.  Beduce  /^  gal.  to  the  fraction  of  a  hhd. 

12.  Beduce  /^  hours  to  the  fraction  of  a  day. 
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.3.  Reduce  6?  pt.  to  tJio  Iruction  of  a  bu. 

14.  Et'duce  C45  in.  to  yd. 

15.  Eeduoa  217C  en.  it  to  corda. 

16.  Heduce  lisaj  qt.  to  lihd. 

17.  Reduce  633  nails  ia  yards. 

18.  Rwluce  23.04  drams  to  lbs. 

19.  RcJuci!  184.S  hoars  to  weeks. 

to.  Uow  many  acres  in  a  street  5  rods  wide  and  Z^  miles  lon]{. 


S96.  To  find  what  part  o; 
indicate  I  heir  ratio. 


3  denominate  number  is  of  another. 


EXAMPLES. 

I.  2  ft.  6  in.  is  what  part  of  a  yard  ?  Ans.  g. 
2  ft  6  in.=30  in.,  and  1  yd.^36  in.;  30  in. -7-36  in.=  3. 

Buggei'tiim. — Reduce  denonmiate  numbers  to  the  eame  deaom 

lion,  then  compare. 

■"2.  liVhat  part  of  a  week  is  5  d.  10  h.?  Am,  |J. 

8.  What  part  of  2  acres  is  3  R.  25  p.  ? 
4.  Whut  decimal  part  of  5  hoiii-s  \a  40  minutes  ? 
6.  What  decimal  part  of  5  gak  is  3  qts.  1  pt? 

'  e.  Whut  part  of  to  ia  87;  cents? 
'Y  What  decimal  part  of  a  gullon  is  3  pints? 
&  What  part  of  .45  lb.  Troy  is  .45  oz.  ? 

9,  J  oz,  IB  what  part  of  j  lb.  Avoirdupois? 
10.  4  qairea  of  paper  is  what  decimal  part  of  a  ream? 

II.  What  part  of  a  mile  is  G  fur.  IC  rds.  ? 
^  What  decimal  part  of  a  pound  is  10  oz.  4  pwts.  ? 

is.  What  decimal  part  of  a  bushel  is  3  pks.  4  (jts.  ? 
14.  What  part  of  a  week  is3  d.  17  h.  36  m.? 

997.  For  reducing  denominate  numbers  of  one  variety  to 
of  another  variety,  tlie  following  common  equivalents  are 


1.  Etiuivalents  of  volume — 

1  gal.  Liquid  or  Wine  Measuro^  S31      c 
1  gab  Beer  Measure  =  282 

I  gaL  Dry  Meoauro  =  seaS 

1  bushel  =2160.42 

10 
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Method, — Beduce  to  cabic  inches^  then  to  the  denomuiatioii 

required 

2.  Equivalents  of  weight — 

1  lb.  Ayoirdupoifl  =7000  gnuns  Troy; 

1  lb.  Apothecary  or  Troy =5760  ** 

1  oz.  Ayoirdupois  =  437.5  ^ 

1  oz.  Apothecary  or  Troy=  480  ** 

1  caraty  Assayei^s  weight  =  240  '^ 

1  carat,  diamond  weight  =      3.2  * 

1  cu.  ft  pure  water  =1000  ob.  Avoirdnpoiii 

Method. — Beduce  to  Troy  grains,  then  to  the  denomination 
required. 

EX  AXPLSS. 

1.  Beduce  2  hhd.  20  gaL  L.  M.  to  B.  M. 

2.  Beduce  7  bu.  to  qts.  ll  M. 

3.  Does  a  man  gain  or  lose  in  quantity  if  he  buys  a  bflnd  of 
ale  by  B.  M.  and  sells  it  in  qts.  by  Liquid  Measure  ? 

4.  Beduce  4  lb.  10  oz.  Av.  to  Apoth.  drams. 
6.  Beduce  16  lb.  9  oz.  Troy  to  A  v.  weight 

6.  How  many  prescriptions  requiring  5  Apoth.  canoes  each, 
CTMild  a  druggist  fill  from  3  lb.  6]^  oz.  tincture  of  rtinbaib  bought 
by  Av.  weight? 

7.  What  is  the  weight  of  2  gal.  water? 

K  To  how  many  Troy  ounces  is  the  combined  weight  of  the 
Crfliowin;?  diamonds  equal,  viz.:  The  Begent  136  cant^  the  Eoh- 
in/x/r  1^;  carats,  the  Orloff  1D5  carats? 

U.  What  is  the  weight  of  water  that  would  just  fiD  a  fandiel 

J  0,  WhAf.  i«  the  weight  of  a  cubic  inch  of  gold  in  Troy  onnoe^ 
%f$-A  W.ri'/^  19.20  times  as  heaTV  as  water? 

ADDITIOH    OF    COIPODRD    IDIBEES. 

29S.  MEKTAL  PROBLSXS. 

:.  vr:^\  1?  A-  sum  of  3  ft.  a  in.  lad  5  It  4a.? 
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i.    9  w.  5  da.  +  7  w.  8da.  +  3  w.  3  da. 
6.  4  jd.  2  a  8  in.  +  20  yd.  2  ft.  10  in. 

6.  11  A.  3R.  +  9  A.  3K. 

7.  5  bn.+2  bu.  3  pk.+3  pk.  5  qt 

8.  i{  yd.  +  5  ft.  +  18  in. 

9.  i  bu.  +  J  pk. 


k.  <«. 

pvt. 

K"- 

6      6 

13 

23 

»      9 

18 

r      7 

19 

81 

U  11 

_18 

»  u 

"iT 

13  An,. 

^^c 


WRITTEN    PROBLEMS. 
{Sfc  Simple  Addition,  Art.  85.) 

1.  Add  together  5  lbs.  6  oz.  13  pwte.  22  gre.;  13  lbs.  9  oz.  18 
a;  7  oz.  19  pwt&  21  gm ;  Zi  lbs.  11  oz.  18  grs. 

Explanalion. — Haring  written  num- 
bers of  the  sitmc  denomi nation  in  the 
sane  column,  add,  reducing  as  far  as  pos- 
aiblo  units  of  a  lower  denomination  to 
those  of  a  higher.  In  this  example  the 
_  sum  of  the  grains  is  61  gra.=2  pwts.  13 

gn.    Write  13  gra.,  and  add  the  2  pwts.  to  the  column  of  pwta, 
and  proceed  aa  before. 

2.  A  man  purchased  4  loads  of  corn :  the  first  contained  25 
bn.  3  pks.  7  qte.  1  pt, ;  the  second,  30  bu.  2  qls. ;  the  third,  37  bu. 
1  pk. ;  the  fourth,  29  bn.  1  pk.  7  qts.  1  pt.    How  much  did  he  buy  ? 

3.  Find  the  sum  of  5  gala.  3  qts.  1  pt;  10  gala.  1  pt.  1  gill; 
gala.  1  pt;  ID  gals.  1  qt  1  gill;  and  30  gals.  1  pt  3  gills. 

4.  A  man  has  4  farms.    The  first  contains  110  A.  3  R.  25  P.: 
le  second,  95  A.  1  R.  20  P.;  the  third,  205  A.  0  R  15  P.;  and 

tite  fanrth,  90  A.  3  R.  35  P.    How  many  acres  in  all  ? 

.5.  I  purchase  of  one  merchant  1 !)  yds.  3  qra.  of  clolh ;  of  a  sec- 
ond, 25  yds.  3  qrs.  2  na.;  of  a  third,  17  yds.  3  na.  How  many 
ysrds  do  I  buy  ? 

fl.  Add  17  mi.  3  fur.  25  rd.  2  yd.  2  ft  Sj  in. ;  14  m.  6  far.  1  yd. 
1  ft  7  in.;  5  mi.  18  rd.  1  ft  6 J  in.;  25  mi.  7  fur.  32  rd.  3  yd.  2 
5|  in.:  8  ftar.  5  yd.lli  in. 

7.  Add  14  w.  5  dii.  13  h.  46  m. ;  7  w.  6  da.  20  h.  16  m.  60  b.; 
V.  4  da.  21  h.  18  sec;  4  da.  29  m.  IS  a;  18  w.  7  h.  40  in.  40  a 
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8.  Add  IG:}^;  22°  42' 62";  }  sign ;  3  8.  25*»  45";  11  &  58'.40". 

9.  8  m.  G  far.  8  ch.  2  p.  20  L  +  20  m.  7  ftir.  9  ch.  3  p.  19  1.+ 
18  m.  5  fur.  8  ch.  20  L 

10.  41  cords,  120  cu.  ft  1400  cu.  in. +70  C.  78  cu.  ft  1640  cu. 
in. +  127  cu.  ft.  1256  cu.  in. +  57  C.  1122  cu.  in. 

11.  71  dog.  56  m.  5  fur.  28  rd.  12  ft.  10  in.+16  deg.  26  m.  4 
fur.  15  rd.  14  ft  11  in.  +  52  deg.  25  m.  7  fur.  32  rd.  15  ft  8  in.  +  23 
deg.  47  m.  0  fur.  35  rd.  11  ft;.  5  in.  +  47  deg.  23  m.  5  fur.  16  rd.  13 
ft  10  in. 

12.  824  A.  2  R  28  P.  220  aq.  ft  100  sq.  in. +715  A.  30  P.  250 
sq.  ft.+3  R.  25  P.  118  sq.  ft  98  sq.  in.+63  A.  1  IL  37  P.  132  sq.  in. 

13.  ^f  bu.  +  53  pk.+  f5  qt  +  JyV-pt- 

14.  14  yd.  3  qr.  1  na.+ 17  yd.  2  qr.  3  na.+5J  yd. 

15.  7  m.  260  rd.  3  yd.  2  ft+§S  m. 

16.  Vo^  A.  +  9  A.  120  rd.  +  10  A.  JJ  rd. 

17.  5  T.  18  cwt  C5  lb.  13  oz.  200  gr.+Jgi  T. 
la  32  m.  +  4.28  fur. +  320.6  rd.+l  m.  7  ftir. 

19.  123  sq.  yu.  5  sq.  ft  112J  sq.  in. +  89  sq.  yd.  7  sq.  ft.  100.375 
sq.  in. +  97  sq.  yd.  6  sq.  ft.  97.5  sq.  in. 

20.  5.25  dA.  +  §^  h.  40  m.+2  da.  14  hr.  |S  m. 


MULTIPLICATION    OF    COMPOUND    NUMBERS. 

300.  MENTAL   PROBLEMS. 

1.  What  is  the  amount  of  2  lb.  3  oz.  +  2  lb.  3  oz.+2  lb.  3  oss.? 

2.  now  much  cloth  in  4  pieced^  each  containing  21  yd.  3  qr.? 

3.  IIow  much  grain  in  10  bogs,  each  containing  4  bu.  3  pk.  ? 

4.  How  many  inches  in  5  pieces  of  wire,  each  1  ft  2  in.  long? 

5.  How  many  A.  in  12  lots  of  5  A.  40  sq.  rd.  each  ? 

6.  How  much  water  can  flow  through  a  pipe  in  5  m.  at  5  gal 
3^  qt  per  minute  ? 

7.  What  is  G%  of  £4  9s.  ? 

8.  How  much  wood  in  4  piles  of  2  crd.  6  crd.  ft  each  ? 

9.  How  many  sheets  of  paper  in  5  packages  of  1  ream,  2  qtiirefli 
16  sheets  each  ? 

10.  What  is  the  weight  of  12  rings  at  15  pwt  8  gr.  eadi? 
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301.  WRITTEII    PROBLEMS. 

(See  Simple  Multiplicatios,  Art  103.) 
Ex.  1.  Multiply  5  fiir.  35  rd.  16  ft.  9  in.  by  fi. 

m.  Alt.     rd.       It      In. 

5     36     16     9 


3    5    20      13  Ans. 
2.  What  ia  the  distance  round  a  sqniiro  field,  each  Bide  c^ 
Much  is  35  rd.  5  yd.  2  ft  8  in.  in  bngth  ? 

.  What  is  the  weight  of  5  watcli  chains,  each  coniaining  1  ox. 
9  pwt,  13  gr.  of  gold  ? 

i.  Bought  7  loads  of  com,  each  containing  29  bu.  3  pk.  7  qt 
K  pt ;  how  much  com  did  1  bny  ? 

fi.  Bought  11  pieces  of  broadcloth,  each  cojfctaimng  34  yd.  1 
;  how  many  yards  did  I  buy  ? 

6.  How  much  wine  in  7  casks,  each  containing  75  goL  3  qt 
pt? 

7.  Multiply  17  rd.  11  ft.  9=  in.  by  15C. 

8.  If  a  man  can  mow  2  A.  1  P.  ^00  cq.  ft  in  one  day,  hov 
pach  can  he  mow  in  10  days?  ; 

.  How  many  bii.  wheat  from  14  A.  if  the  average  yield  be  18 
;.  19  qt  for  each  acre? 
10.  How  much  iron  in  thirteen  loads  of  5  cwt  27  Ibg.  10  oe. 
b? 

tl.  Wbat  is  the  weight  of  1000  silver  dollars?     (Art.  292, 1.) 
.  If  a  man  own  25  lots  of  .874  A.  each,  how  much  land  has 
ehtall? 

13.  If  a  ship  sail  1°  of  lat  in  6  hr.  17  m.  how  long  would  it 
take  for  it  to  sail  from  12°  S.  Lut  to  10'  30'  N.  Ijit.  ? 

14.  Ilow  much  carpeting  would  be  required  for  3  rooms  of  25 
I.  3  qr.  eucli,  and  3  rtwms  of  18  yd.  2  qr.  each  ? 

.  If  aparty  of  men  conHtruet  1  m.  170  rd.  13  ft.  of  railroad 
Pone  day,  how  much  could  iJii'y  construct  In  six  days 
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SUBTRACTIOH    OF   COVPOVHD   llUIB)IRa. 

302.  MENTAL  PROBLEMS. 

1.  If  from  a  bbl.  of  oil  containing  28  gal  3  qt  a  man  draw  out 
10  gal  2  qt|  how  much  will  remain  ? 

2.  How  mach  more  land  in  a  lot  of  6  A.  3  B.  30  P.  than  in 
oneof  5  A.3R.20P.? 

3.  If  a  man  arrive  in  New  York  with  £200  Ss.  lid.,  and  in  one 
week  spend  £2  9s.  2d.y  how  much  is  left  ? 

4.  If  a  druggist  bu  j  1  lb.  of  camphor  gum^  and  then  sell  7  3 
to  each  of  9  persons,  how  much  would  remain  ? 

'-     &  What  is  the  difference  between  20  yr.  and  16  yr.  2  'mo. 
15  da.? 

6.  How  much  greater  than  an  angle  of  40^  10''  is  an  angle  of 
45^  30'  ? 

7.  If  a  man  stored  18  bu.  7  qt  of  grain  in  a  bin,  and  some  one 
stole  3  bu.  1  pk.,  how  much  was  left  ? 

8.  If  a  man  has  16  gaL  of  milk  and  sells  2  qt  1  pt  to  each  of 
20  &milies,  how  much  remains  P 

9.  If  a  man  be  32  m.  from  home,  and  on  one  day  walk  12  nu 
3  txiT.,  and  the  next  day  10  m.  6  fur.  toward  home^  how  £Eur  away 
will  he  then  be  ? 

10.  If  a  sounding-line  be  100  fathoms  long,  and  all  but  26 
&thoms  4  ft  be  let  out,  what  is  the  depth  of  the  water? 

I 

303.  WRITTEN    PROBLEMS. 

{See  Simple  Subtbactiok,  Art  119.) 

Ex.  1.  From  12  lb.  6  oz.  take  7  lb.  9  oz.  13  pwt  22  gr, 

11       17     19       S4  Minaend  chaxiged  in  form. 
;  lb,     OS.    pwt    gr, 

12    6  Minuend. 

7    9    13    22  Subtrahend. 

4    8      6      2  Bemainder. 
Ex.  2.  From  3  m.  7  fur.  30  rd.  take  5  fur.  38  rd.  10  ft  9  in. 

S      6      69      15|      IS  Minaend  changed  in  r^rm. 
m.   ftir.    rd.      ft.       in. 

3    7    30  0 

5    38    10 9 

3    1    31  ■  5i    3 

i=e 

3    1    31      5      9  Am. 


DEirouiXATi:: 


3.  From  1  m.  take  4  fur.  3  rd.  4  yd.  3  fU  6  in. 

4.  From  2  T.  4  cwt.  take  17  cwt.  3  qr.  8  !b. 

5.  How  long  from  June  12, 18A5,  to  April  3,  ISliO  ? 


1859 


3     9    21  - 


^r^     G.  How  long  From  the  signing  of  tbe  declaration  of  Independ- 
«pce,  July  4, 1776,  to  die  battle  of  New  Orleans,  January  8, 1815  7 

7.  Fnim  tlie  battle  of  Lexington,  April  18,  1775,  to  tlio  battle 
«f  Uontebello,  Muy  G,  1850  'i 

8.  How  long  from  the  battle  of  Saratoga,  Sept.  7, 1777,  to 
victory,  Sept  19,  1813? 

9.  If  from  a  tract  of  land  of  740  A.  there  be  sold  to  each  of 
0  men  130  A.  3  R.  15  P.,  and  to  each  of  two  others  50  A.  21  P., 
V  much  will  remain  ? 

10.  If  a  man  travel  directly  aoatli  3  m.  7  fur.  2  rd.  11  ft,  tlien 
'rth  3  m.  10  rd.  20  ft,  then  south  1  m.  3  fur.  13  rd,,  how  Jar  will 
t  be  from  the  place  of  starting? 
'■  11.  What  is  the  difference  in  Ut.  of  Washington  38"  53'  20" 

ST.,  and  San  Francisco  37'  4G'  N.  ?    (Art  282,  4.) 

12.  What  is  tlie  difference  in  Lat  of  Paris  48°  50'  73"  N.,  and 
Kio  Janeiro  22"  54'  S.? 

tl3.  What  is  the  difference  in  Lat  of  Chicago,  111.,  41°  64'  K, 
I  Rome,  Italy,  41°  53'  52"  N.? 
14.  What  ia  the  Lat  of  Valparaiso,  S.,  if  the  Lat  of  New  York 
40°  43'  43"  S,  and  the  difference  in  Lut  be  73°  40'  43"? 
15.  What  is  tbe  Ut  of  Edinburgh,  N.,  if  the  Lat  of  Paris  be 
48'  50'  12"  N.,  and  the  difference  in  Lat  be  T  C  48"  ? 


Division    OF    COMPOUDD    nUHBERS. 
304.  MENTAL   PROBLEMS. 

1.  Huw  many  rings  of  18  pwt.  each  can  be  made  from  4  oz.  10 

Iff>ld? 

*T2  lb.  10  OS.  of  candy  be  divided  equally  among  5  children. 
It  woald  each  receive  ? 
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3.  What  is  J   of  1  m.  3  fur.  10  ri? 
4  What  is  §  of  13  C.  7  crd.  ft.? 

5.  How  many  spoons  of  3  oz.  each  could  be  made  from  2  Ih.  8 
oz.  of  silver  ? 

6.  What  is  4  of  9  d.  1  hr.  42  m.? 

7.  How  many  rulers  of  14  in.  each  could  be  made  from  a  piece 
of  rosewood  of  the  proper  width  and  3  ft.  7  in.  long? 

8.  If  a  man  weave  52  yd.  2  ft.  10  in.  of  carpet  in  10  days,  how 
much  can  he  weave  in  one  day  ? 

9.  How  many  soles  8  in.  long  and  3  in.  wide  could  be  oat  bom 
a  piece  of  leather  6  ft.  long  and  3  ft  9  in.  wide  ? 

10.  If  8  horses  eat  3  bu.  of  oats  in  one  day,  how  much  woold 
8  horses  eat  ? 

303.  WRITTEN    PROBLEHS. 

{See  Simple  Division,  Art  134.) 

Ex.  1.  Divide  1  m.  3  fur.  28  rd.  6  yd.  2  ft  8  in.  by  5. 

m.    ftir.    rd.     yd.    ft     in. 

5)1    3    28    5    2    8 


2    13    4    1    5i 


2.  A  man  divided  1578  acres  of  land  equally  between  7  ohil- 
dren.   What  was  the  share  of  each  ? 

3.  A  piece  of  cloth  containing  36  yd.  3  qr.  will  make  5  suits 
of  clothes.   How  much  clolh  in  each  suit? 

4.  Seven  men  purchased  8  cwt  3  qr.  20  lb.  of  sugar.    Wha^ 
was  the  share  of  each  ? 

5.  Four  men  agreed  to  share  equally  3  sacks  of  cof^  each 
containing  2  cwt  1  qr.  15  lb.    What  was  the  share  of  each  ? 

6.  How  many  rotations  will  a  wheel  make  in  passing  over  .66 
of  a  mile  if  it  be  11  ft.  8  in.  in  circumference? 

7.  How  many  curb-stones  of  4  ft.  6  in.  each  will  it  take  for 
one  side  of  a  block  40  rd.  long  ? 

8.  How  many  baskets  of  1  bu.  5  qt  each  will  hold  24  bu.  1  pk. 
1  qt  of  peas? 

9.  How  many  gold  dollars  can  be  made  fh)m  7  lb.  5  os.  40  gr. 
pure  gold,  and  how  much  will  remain  ?    (Art  292, 1.) 

10.  What  is  ^^0  of  a  solar  year?    (Art  290,  2.) 
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11.  Diyide  5  m.  by  J  rd. 

12.  Divide  48  cu.  ft  by  7/3  cu.  ft 

13.  Divide  £.374  by  .988. 

14.  Divide  J  oz.  (gold)  by  .38  lb. 

15.  Divide  6  in.  by  40  rd. 


306.    LOHGITUDE   AND   TIHE.    (Art  291.) 

1.  What  is  the  difference  of  time  in  Boston,  71**  3'  58"  W. 
Long.,  and  New  York,  74°  3"  W.  Long. 

2.  What  is  the  difference  of  time  in  Boston,  and  Paris,  2°  20' 
22i"  E.  Long.  ? 

3.  When  it  is  noon  at  New  York  ifc  is  11  h.  6  m.  2  &  A.  H.  at 
Chicago ;  what  is  the  Long,  of  Chicago  ? 

4  When  it  is  noon  at  New  York  it  is  4  h.  30  m.  42  s.  p.  h.  at 
DubUn;  what  is  the  Long,  of  Dublin  ? 

5.  When  it  is  noon  at  Washington,  77**  15'  W.  Long.,  what 
time  is  it  at  Sidney,  Australia,  152''  20'  E.  Long.  ? 

6.  What  is  the  difference  of  time  between  New  Orleans,  90^ 
W.  Long.,  and  Calcutta,  88°  19'  2"  R  Long.  ? 

7.  San  Francisco  is  in  122°  23'  W.  Long.,  and  the  difference 
of  time  between  that  place  and  Borne,  Italy,  is  8  h.  59  m.  39  s. ; 
what  is  the  Long,  of  Borne,  E.? 

8.  What  time  is  it  at  Portland,  Me.,  when  it  is  3  A.  m.  at  As- 
toria^  Oregon,  tiie  Long,  of  the  former  place  being  70°  15'  W.,  and 
of  the  latter  123^  48'  W.  ? 

9.  What  time  is  it  at  Cape  Horn  when  it  is  4  h.  30  m.  p.  h.  at 
the  Cape  of  Good  Hope,  the  Long,  of  the  former  place  being  68° 
¥.,  and  of  the  latter  place  18°  29'  E.? 

10.  When  it  is  midnight  at  Washington,  what  time  is  it  at 
Sitka,  Alaska,  the  Long,  of  Washington  being  77°  15'  W.,  and  of 
Sitka  135°  18'  W.  ? 

11.  When  it  is  noon  at  Greenwich,  Eng.,  find  the  respective 
time  at  each  of  the  following  places,  yiz. : 

Pekin  116°  27'  E.,  Jerusalem  35°  13'  R,  London  5'  48"  W., 
Paris  2°  20'  22i"  %  Berlin  13°  30'  E.,  New  York  74°  3"  W.,  Chi- 
cage,  lU.,  87**  38'  W.,  St  Augustine,  Fla.,  81^  35'  W.,  and  Ham- 
burg,  9°  58'  33"  E. 
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THE   HETRIC   SYSTEM. 

307 •  The  Metric  System  is  the  French  system  of  denom- 
inate numbers^  having  for  its  fundamental  unit  the  MeUr^  and 
having  10  as  the  constant  ratio  in  its  scale  of  notation. 

308.  1.  The  Meter  (Fr.  Metre,  Greek  metrouy  a  measure)  if 
the  unit  of  length.  It  is  equal  to  one  ten-millionth  of  a  quadrant 
of  the  polar  circumference  of  the  earth,  as  estimated  by  French 
astronomers. 

Notes. — 1.  The  Meter  was  adopted  aa  the  atandaid  of  meafiiire  bj  France 
in  1799,  and  later  by  several  other  countries  of  Europe.  The  use  of  the- 
Metric  System  in  government  and  legal  computations  was  authorized  by  the 
United  States  Congress  in  1866.  It  is  also  used  in  most  of  the  arts  and  sci- 
ences. The  Meter  is  equal  to  89.87  inches.  The  equivalent  values  given 
for  the  different  units  of  this  system  are  those  adopted  by  the  United  States 
in  1866. 

2.  The  value  of  all  other  units  of  this  system  are  derived  from  the  meter 
or  referred  to  it. 

2.  The  Are  (Latin,  area),  is  the  superficial  unit  for  the  mea- 
surement of  land.  It  is  a  square  each  side  of  which  is  10  meters. 
It  is  equal  to  119.6  sq.  yds.  Surfaces  of  small  extent  arc  computed 
in  square  meters. 

3.  The  Stere  (Greek,  stereos,  solid),  is  the  unit  of  volume  for 
the  measurement  of  solids.  It  is  a  cube  each  edge  of  which  is  1 
meter.  It  is  equal  to  35.3174  cu.  ft.  Volume  is  also  computed  in 
cubic  meters  and  liters. 

4u  The  Liter  (Fr.  Litre,  Greek,  litra,  a  certain  coin),  is  the 
unit  of  volume  for  measuring  the  capacity  of  vessels,  computing 
the  quantity  of  liquids,  etc.  It  is  a  cube  each  edge  of  which  is  y^^ 
meter ;  hence  cubic  decimeters  are  equal  to  liters.  The  liter  ill 
equal  to  61.02803  cu.  in.,  .908  qt.  dry  measure,  or  1.05C7  qi  wine 
measure.  A  kihliter  constitutes  the  Stere.  The  hectoliter  is  used 
for  grain. 

6.  The  Gram  (Fr.  Gramme,  Greek,  gramma,  a  certain  small 
weight)  is  the  unit  of  weight.  It  is  the  weight  of  a  cube  of  pure 
water,  at  its  greatest  density,  each  edge  of  which  is  j^^j  of  a  meter. 
It  is  equal  to  15.432  grains.  A  liter  of  water  weighs  1  kilogram, 
or  1000  grams. 
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h  30li,  The  uiunes  of  the  superior  orders  in  ttm  Gfatem  are 
_pij\i:(l  mostly  from  the  Greek  numeral  odjeclives,  and  the  names 
■  tiie  inferior  ordere  from  the  I>atiii  numeral  adjectives,  the  Greek 
[  sigiiifying  10,  kekaton  100,  kiliot  1000,  imjrioi  10000,  aud 
the  Latin  decimus  signifying  10th,  ceniesimus  100th.  and  millesi- 
mu$  lOOOth.  Thus  tlie  following  is  the  scale  of  notation  for  the 
meter,  and  we  may  observe  that  the  methods  of  all  operations 
with  metric  numbers  are  the  same  as  for  any  others  in  a  decimal 
system  of  Dotation. 


ill 


11  ifi 


111  11.11 


^^^Jlorea— 1.  Tho  names  of  Uio  dlfTcKrnt  orders  of  other  unita  are  derived 
h  k  rimilar  auumer,  tks  may  be  seen  iti  the  Tohlee,  Part  Third.  The  mO' 
Old  order  of  the  An  is  not  ubed, 

2.  The  iitoffrnm  (kilo)  la  llie  ordinarj  cominpreial  unit  of  welglit. 

8.  In  tlie  Tnited  States  Post  Office  Department  oao-half  oz.  ia  reckoned 
equl  to  IS  gnUDs. 

i.  The  pew  nickel  United  Stftte:'  Jht  crnt  win  weigliB  5  gntmn,  m4  is  9 
(tDtlmeterB  or  ,'„  of  &  meter  in  diaaneler ;  t!ie  silviT  frane  aim  weighs  S 


3J0,  1.  The  following  approximate  equivalents  may  be  used 
Ibr  ordinary  reduction  to  common  denominations  when  great  ao- 
cancy  is  not  required : 

1      millimeter=about  ,'a  inch. 


decimeter  = 

4  in. 

meter        = 

1-1  yd. 

meters       = 

'     lid. 

decameter  = 

'     .5  chain. 

kilometer  = 

■      .C2J  mile  or  200  rd. 

centiore     = 

'      1.2  sq.  yd. 

hectare      = 

'     2.5  acres. 

liter 

'      .375gal.orVaqt. 

hectoliter  = 

23  bu.  or  J  bbl. 

kilogram  = 

a.2  lb.  Avoir,  or  32  Troy  ouncM. 

u 

tonneiiux  = 

2240  lb. 

tonneaux  = 

2200  lb. 
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2.  Metric  numbers  may  be  reduced  to  ordinary  denominatioiu 
more  accurately  by  using  the  following  multipliers  or  their  leGqv 
rocal  divisors,  and  ordinary  denominations  may  be  redaoed  to 
metric  units  by  the  reverse  process : 


Toredace 

imiltiptj  1>j 

crdiTldtby 

Meters  to  inches. 

39.3685 

.0254 

Kilometers  to  miles^ 

.62135 

1.6094 

Sq.  meters  to  sq.  ft, 

10.763 

.09291 

Ares  to  sq.  rd., 

3.953 

.2529 

Hectares  to  acres, 

2.4709 

.4047 

Liters  to  qt., 

1.05656 

.9465 

Hectoliters  to  bu., 

2.837 

.3524 

Liters  to  cu.  in., 

61.012 

X)1639 

Steres  to  cu.  yd., 

1.3078 

.7646 

Grams  to  grains, 

15.432 

.9648 

Kilograms  to  lb.  Av., 

2.206 

.4536 

Tonneaux  to  T.  of  2000  lb., 

1.103 

.9066 

(For  more  extended  tables  see  the  American  Anniial  Cydopttdia  for  1880^ 
from  which  the  above  tables  of  reduction  are  taken,) 
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HEHT/LL  PROBLEMS. 


1.  How  many  meters  in  a  decameter?    A  kilometer?    In  600 
decimeters  ?    80  centimeters  ? 

2.  Uow  many  centimeters  in  92  meters?    In  2.75  meters?   In 
42  decameters  ? 

3.  IIow  many  inches  in  1000  meters?    How  many  kilometers? 
How  many  centimeters  ? 

4.  How  many  ares  in  4  hectares?    In  786  centiares?    How 
many  sq.  rd.  in  10  ares  ? 

5.  How  many  liters  in  a  hectoliter?    A  decaliter?    In  700 
centiliters  ? 

6.  How  many  grams  in  400  decigrams?    In  750  centigrams? 
In  .2  kilogram  ? 

7.  What  is  the  amount  of  30  decagrams  and  15  grams? 

8.  What  is  the  difference  between  95  myriameters  and  250 
kilometers  ? 
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9.  If  a  man  have  7  francs  and  150  centimes^  and  spend  500 
oontimefl^  how  much  will  he  have  left  ? 

10.  How  many  kUograms  would  1000  francs  weigh  ?    (Art 
309,4) 


312.  WRITTEN    PROBLEHS. 

1.  How  many  kilometers  in  7280  meters,  985  decameters, 
200500  centimeters,  and  42  myriameters  ? 

2.  How  many  acres  in  549  ares,  67250  centiares,  and  48  hec- 
tares? 

3.  How  many  lb.  in  25  boxes  of  goods,  each  weighing  76  kllo- 
gmms  and  450  grams  ? 

4.  How  many  sq.  meters  on  a  floor  2  decameters  long  and  18 
meters  wide  ? 

5.  How  long  would  it  take  a  ship  to  go  1800  miles  if  it  went 
150  kilometers  in  one  day  ? 

6.  How  many  bushels  in  325  hectoliters  of  wheat  ? 
1.  How  many  liters  in  63  gal.  of  wine  ? 

8.  How  many  kilograms  in  a  bbl.  of  flour? 

9.  How  many  cords  in  7520  steres  of  wood 

10.  How  many  five  cent  pieces  of  5  grains  each  could  be  coined 
from  £5  lb.  avoir,  of  nickel,  and  how  many  milligrams  would 
remain? 

DOODECIMALS. 

313.  Jhwdecimals  (Art  281,  1)  are  added  and  sub- 
tracted like  other  compound  numbers. 

314»  In  determining  the  relative  value  of  the  terms  of  the 

product  in  multiplication  of  duodecimals,  every  duodecimal  may 

be  regarded  as  a  common  fraction,  having  some  power  of  12  for  a 

6  5 

denominator.    Thus  5'=  A  of  a  foot    ^"=T^r—T7^=rr7'    Hence 

12x12    144 

yx5"=Ax-l-=        f  or  25'" 

12     12  X 12    12  X 12  X 12 

In  a  similar  manner  it  may  be  shown  that  the  index  of  the 

product  of  any  two  orders  of  duodecimals  will  be  equal  to  the  sum 

of  the  indices  of  the  two  factors. 
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315.  EXAMPLES. 

1.  How  many  sq.  ft.  in  a  board  9  ft  5  ixL  long  and  St  fL  8  in 
wide? 

9  ft         5'  5'  X  8'=40"=3'  4"=/^  x  A 

2  ft         8^  9  ft X 8=72'  =6 ft=9 x ^ 

6  3'  4" 

18 10'  6'x2ft=10'=TVx2 

26Bq.ft    1' 4"       9ftx2ft=18Bq.ft    (Art  284,1^0 

Note. — ^The  indices  of  the  multiplier  are  retained  for  convepJence ;  it  ^ 
really  to  be  considered  as  an  abstract  nomber. 

2.  Multiply  12  ft  8'  by  4  ft  10'. 

3.  Multiply  4  ft  6'  4"  by  8  ft  8'. 

4.  Multiply  10  ft  C  C"  by  4'  8". 

5.  How  many  square  feet  in  a  board  12  ft  9  in.  long  and  L  ^ 
4"  wide  ? 

6.  How  many  cubic  inches  in  a  block  2  ft  9'  long,  1  ft     '^ 
wide,  and  2  ft  4'  high  ? 

7.  Required  the  solid  contents  of  a  block  4  ft  4'  lonj^  2  ft     ^ 
wide,  and  10'  high  ? 

8.  How  many  square  feet  in  60  boards,  each  board  being  T^^ 
ft  4'  long,  and  1  ft.  2'  wide  ? 

9.  How  many  feet  of  lumber  will  it  take  for  the  floona  of  ^ 
rooms,  each  15  ft.  8'  G "  long,  and  12  fL  T  2''  wide  ? 

10.  How  many  eq.  ft.  in  the  walls  and  ceiling  of  a  room  that  rrr  ^ 
20  ft  9'  long,  18  ft.  5'  4"  wide,  and  12  ft  6'  high,  making  no  alloi^^ 
ance  for  windows  or  doors  ? 

Note.— When  the  multiplier  is  a  simple  number,  pioeeed  aa  in  mnltipL^^ 
cation  of  compound  numbers. 

316.  In  Division  of  Duodecimals  the  same  general  prindpl 
is  observed  as  in  multiplication,  and  the  dividend  may  be  consi< 
ered  as  a  product 

Thus,  divide  10  sq.  ft.  2'  10"  by  5  ft.  7'  (placing  the  diiiaor 
the  right  of  the  dividend  for  convenience). 

10  sq.  ft  2'  10",5  ft    7'  divisor, 

± 1'        1  ft  10'  quotient^ 

4  V  10" 

4  V  10'^ 
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"he  first  krm  of  the  quotient  is  readily  found.  In  detemiiniiig 
the  Becoud  term,  Itie  4  ft.  may  be  cousidcreU  as  48'>  wliicb,  cum-  ' 
bined  with  7', makes fi5',  imd  this  ia  equal  lo  5  ft.xll';  butGince 
tome  ulliiwance  mast  be  mode  for  the  product  of  7'><  11',  we  see 
that  only  10'  can  bo  placed  in  the  quotient,  and  multiplying  5  ft 
I' by  10' we  get  4  ft.  7'  10". 


y    1.  Divide  87  eq.  ft.  C  2"  4'"  by  6  ft.  5'. 

2.  If  the  volume  of  a  room  be  0G04  ca.  ft.  3'  C",  and  it  be  30  It 
4'  long,  and  25  it.  C  wide,  how  high  ia  it  ? 

3.  If  it  cost  $12.75  to  plaster  the  wall  of  a  loom  each  ride  of 
Trhich  is  15  ft  8',  at  20  cts.  per  eq.  yd.,  what  is  the  height  of  the 


^frodi 


How  many  yards  of  carpet  2  ft.  10' wide  will  be  required  for 

a  that  is  20  ft.  C  long,  and  U  ft.  C  wide  ? 

DLride  *2  sq.  ft.  7'  &"  by  llj'  11". 
C.  Divide  1870  sq.  ft,  10'  by  27  ft.  2'. 
7.  Divide  786  cu.  ft.  by  20  sq.  ft.  8'  S". 

a  From  the  snmof29  sq.ft.  11',  and  14  eq.  ft.  9' 10",  take  the 
net  of  5  ft.  7'  and  3  ft,  10". 

9.  To  15  times  8  ft.  5'  G"  add  the  quotient  of  80  sq.  ft  11'  8" 
divided  by  15  ft  10'. 

10.  Divide  18  cu.  ft  7'  by  20  sq.  ft  2'. 


Note. — WLen  the  divisor  ii 
d  uiunbere. 


i  simple  number,  proceed  ai 


t3l7.       ■ISCELLANEOUS   PROBLEMS. 
Ex.  1.  What  will  .Go  of  a  ream  of  paper  cost  at  20  cenia  a 

2.  What  will  g  of  a  ream  of  paper  coat  at  J  of  a  cent  per  sheet  ? 
8.  What  will  f  of  a  barrel  of  beef  cost  at  6J  cents  a  pound  ? 

4.  What  must  be  the  height  of  a  wood-bed  that  is  12  feet  long 
Ukd  3J  feet  wide  to  hold  just  one  cord  ? 

5.  What  will  it  cost  to  excavate  a  cellar  181  feet  long,  ISJ  feet 
wide,  and  9  feet  deep,  at  20  cents  per  cubic  yard  ? 

6.  How  many  cords  of  wood  iu  a  pile  40  feet  long,  7i  feet  high, 
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7.  What  will  .75  of  a  hlid.  cf  wine  cost  at  75  cents  a  pint? 

8.  Bought  12  barreld  of  flonr  at  $6^0  per  barrel^  and  sold  the 
same  at  retail  at  4  cents  a  pound.    How  much  did  I  gain  ? 

9.  The  cabin  of  the  steamer  Bostona  is  165  feet  long  and  18 
feet  wide.  Wliat  will  it  cost  to  carpet  the  some  with  Brussels  car- 
peting ^  of  a  yard  wide  at  80  cents  per  lineal  yard? 

10.  At  25  cents  a  sq.  yd.,  what  will  it  cost  to  plaster  the  ceiling 
of  a  room  18^  feet  long  and  IG  feet  wide? 

11.  At  20  cents  a  sq.  yd.,  what  will  it  cost  to  plaster  both  sidea 
of  a  partition  wall  52  feet  long  and  13|  feet  high^  and  another  wall. 
149  feet  long  and  11  feet  high  ? 

12.  A  gentleman's  garden  200  feet  long  and  180  feet  wide 
enclosed  by  a  tight  board  fence  5}  feet  high.  What  will  it  cost 
paint  the  fence  at  10  cts.  per  sq.  yd.  ? 

13.  How  many  bricks,  each  being  8  in.  long  and  4  in.  wide^^ 
will  it  take  to  surround  the  above  garden  with  a  walk  6  feet  ii 
width  ?    What  will  be  the  cost  of  the  bricks  at  $4  per  thousand 

14.  A  miller  ground  5000  bushels  of  wheat,  taking  fiom 
bushel  4  quarts  of  wheat  as  toIL    How  many  bushels  of 
does  he  grind  for  his  customers,  and  what  does  he  receive  for  th< 
work,  wheat  being  worth  87^  cents  a  bushel  ? 

15.  What  will  be  the  cost  of  25  boards,  each  being  15  ft.  1( 
and  10  in.  wide,  at  $30  per  thousand  ? 

IC.  Wliat  cost  9  cwt  1  qr.  18  lbs.  12  oz.  at  $6.40  per  cwt  ? 

17.  What  will  10  lbs.  8  oz.  8  pwts.  of  gold  cost  at  $300  per^r  -Jr 
pound  ? 

18.  What  will  3 J  lihds.  of  molasses  cost  at  10  cents  per  quart! 

19.  What  will  be  the  cost  of  papering  the  walls  of  a  room 
feet  long,  30  feet  wide,  and  9  feet  high,  at  30  cents  a  bolt, 
bolt  being  9  yards  long  and  18  inches  wide  ? 

20.  A  farmer  sold  30  bu.  2  ])ks.  1  qt  If  pts.  of  clover  seed 
$3.60  per  bushel.    How  much  did  he  receive  ? 

21.  How  many  bushels  of  coal  will  a  boat  100  feet  long,  42 
wide,  and  4  feet  deep  contain,  a  bushel  of  coal  being  1{  of  a  cubic^ 
foot? 

22.  If  there  are  6  yds.  3  qrs.  2  na.  in  one  suit  of  olothes^  hoif^ 
many  yards  will  clothe  an  army  of  128,000  men  ? 
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SECTION    XIV. 


RATIO    AND    PROPORTION. 


RATIO. 

318.  The  comparison  of  numbcra  is  the  fotmdation  of  all 
ritbmetical  problems  aud  of  tlicir  solutiou. 

lu  order  to  compute  any  equivalent,  sum,  differeuce,  product 
cr  power,  divisor  or  Hkctor,  oue  or  more  co-mparinonii  must  be  made. 

From  a  single  comparison  of  two  terms  we  may  find  either 
tlieir  Arithmetical  Ratio  (difference)  or  their  Eatio  (quotient). 

Two  I«rmB  that  arc  compared  are  called  a  couplet ;  the  first  is 
called  the  anlecedent,  the  second  is  called  Iho  connequeni, 

itlU.  In  Arirhmolical  Ratio  the  consequent  is  always  the 
smalliir  teim,  and  the  value  of  the  nitio  equals  the  antecedent 


a  the  Consequent. 
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lEKTAL   PROBLEMS. 


^^f  1.  What  is  tho  arithmetical  raiio  of  27  and  10  ?    400  and  340  ? 

^Bai^lA?    81  and  21?    70  and  00?    i:!0  and  80? 

^^C  %.  \niat  is  tlic  consequent  if  the  autecedont  Ite  45  and  the  dif- 

ftrenceir?    80and7O?    120and45?    79andl0?    niand43? 
3,  What  is  the  antecedent  if  tho  consequent  be  19  and  the  dif- 

ftrence  30?    COO  and  200?    00  and  100?    230  and  88?    113 

K179?    400  and  157? 
MM 


921.  1.  In  Ratio  either  term  may  bo  used  as  the  standard 
oompnrison,  and  tho  value  of  the  ratio  is  the  quotient  arising 
ftflm  mpasuring  or  dividing  by  the  term  used  as  the  standard.    In 
tliifl  hook  the  consequent  is  regarded  as  tho  standard. 

NoTK. — Til"  cmiMHjiient  1h  n-Rardeil  as  the  divisor  or  Httundard  by  Oreen- 
WtllDD.  \VTiiU',  StoddBrd,  uid  otliere,  while  tiie  anlecedent  is  cognided 
dlvtonr  bv  DuTies.  FelUrr,  Robinann.  Smith,  and  otiiera.    Tlio  tonner 
^koown  aa  tin  Engllah  method,  and  lUe  iMter  at  the  French  method. 

5.  The  value  of  every  ratio  is  really  determined  by  taking  1  na 

^  standard  of  measure  tar  each  of  the  terms.    Thus  18  :  G  equida 

11 


■  No 

■-fafcoo. 
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^/  :  1=3  : 1 ;  that  is,  18  contains  3  times  as  many  tinits  as  6,  or 
18  equals  3  units  of  6  each.    7  :  14=y'':j  :  1=^  :  1. 

3.  The  colon,  used  ss  the  sign  of  ratio,  is  thought  hy  some  to 
be  a  part  of  the  sign  of  division,  the  horizontal  line  of  the  sign  -r- 
being  omitted.  This  oeems  probable  if  the  consequent  be  used  as 
the  divisor,  or  as  the  denominator,  when  the  ratio  is  expressed  in 
the  form  of  a  fraction. 

4  When  the  value  of  a  ratio  is  one,  it  is  called  a  ratio  of  equal' 
ity  ;  when  it  is  greater  than  (ms  it  is  called  an  ineretmng  nilJo^<nr 
a  ratio  of  greater  inequality ;  when  it  is  less  than  one  it  is  oalkd 
a  decreasing  ratio,  or  a  ratio  of  lesser  inequality. 

5.  Only  numbers  of  the  same  kind  can  be  compared,  and  the 
value  of  the  ratio  is  always  abstract,  and  yet  concrete  numbers  of 
different  kinds  may  be  compared  by  regarding  them  both  as  ab- 
stract numbers,  and  the  value  of  a  ratio  may  be  applied  to  aome 
concrete  unit 

6.  If  the  ratio  equals  the  antecedent  divided  by  the  consequent, 
the  antecedent  must  equal  the  consequent  multiplied  by  the  ratio, 
and  the  consequent  must  equal  the  antecedent  divided  by  the 
ratio. 

322.  Ratios  are  of  two  kinds — 

1.  A  Simple  Ratio  is  tlie  ratio  of  any  two  integral  or  fractional 
numbers ;  as,  18  :  16 ;  4  lb.  8  oz. :  1  lb.  2  oz. ;  | :  f ;  .45  :  .9,  etc, 

2.  A  Compound  Ratio  is  the  product  of  two  or  more  simple 
ratios,  and  may  be  expressed  in  three  ways,  viz. :  (5  :  4)  x  (3  :  2)  x 
(3-=-4);  Jx|x|;  or,  6  :  4 

3:2 
3:4 

Note. — ^Numbers  used  as  the  terms  of  a  compotind  ratio  cm  only 
be  regarded  as  abstmct.  Sometimes  concrete  numbers  are  improper^ 
used  thus  for  convenience.  Thus  we  may  ask  the  ratio  of  a  box  20  inches 
long,  6  in.  wide,  4  in.  deep,  to  one  10  inches  long,  6  in.  wide,  3  in.  deep,  and, 
for  conyenionce,  express  it  by  20  :  10 

6:    5 
comparing  length  with  length,  etc.,   4  :    8 

but  properly  the  cu.  in.  in  the  first  should  be  compared  with  the  co.  iiwia 
the  second,  giving  only  the  simple  ratio,  480  :  150. 

3.  The  reciprocal  of  a  ratio  (Art.  183)  is  sometimes  called  an 
inverse  ratio.  Thus  the  reciprocal  of  12  :  18  is  18  :  12,  and  the 
latter  is  called  the  inverse  ratio  of  12  to  18. 
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REDOCTIOn    OF   RATIOS. 

323.  !•  A  simple  ratio  may  be  reduced  to  its  lowest  terms  by 
lividing  both  terms  by  their  O.  C.  D.  Thns  18 :  42  becomes  3 :  7^ 
nd  ^i  :  I  becomes  3  :  4. 

2.  A  compound  ratio  may  be  reduced  to  a  simple  ratio  by 
aking  the  product  of  all  the  antecedents  for  a  single  antecedent^ 
md  the  product  of  all  the  consequents  for  a  single  consequent, 
rhns 

4:7^ 

10  :  3  V  becomes  360  :  106. 
9:5) 

324.  MENTAL   PROBLEHS. 

1.4:7?    3:6?    45:15?    2:6?    15:45?    84:12? 
2.  5:  J?    2.1  :g?     g:f5?    1.5:45?    72:. 9? 
3.3:6?     10:2.5?    975:100?     1.6:8?    .49:7? 
4  113  :  191  ?    84  :  $.25  ?    $2.25  :  $.75  ?    $1. :  $.01  ? 
6.  10  ft :  2  ft.  6  in.?    2  m. :  80  rd.? 

:2)'    i:|) 
Other  similar  problems  may  be  given. 


14  oz. :  1  lb.  12  oz.  ?    g*^^?    ?'M? 


323.  WRITTEN    PROBLEMS. 

1.  $4960  :  $24.80  ?    920  cu.  ft :  1440  cu.  in.  ? 

8.  Pop.  of  New  York,  926,341 :  pop.  of  Boston,  250,526  ? 

3.  Pop.  Philadelphia,  674,022  :  pop.  San  Francisco,  149,482? 

4.  Pop.  Chicago,  298,083  :  pop.  San  Francisco? 

6.  Pop.  New  Orleans  in  1870, 191,322  :  pop.  m  1860, 168,676  ? 
^at  per  cent  increase  ? 

€.  Pop.  St  Louis,  310,864  :  pop.  Washington,  109,204? 

7.  Pop.  Kansas  City  in  1870,  32,260 :  pop.  in  1860,  4,418? 
•hat  per  cent  increase ? 

&  E.  R's  in  N.  Y.  in  1870,  3,928  m. :  2,682  m.  in  1860? 

a  R  R's  in  ni  in  1870,  4,823  m. :  R  R's  in  IlL  in  1860, 

10.  Miles  R  R  in  ni  1870  :  miles  R  R  in  N.  Y.  1870P 
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11.  Number  of  inhabitants  in  N.  Y.,  4,364,411 :  the  number  of 
miles  R  R.  in  K  Y.  in  1870  ? 

12.  Number  of  pop.  Penn.,  3,515,993  :  number  of  miles  B.  R 
in  Penn.  m  1870,  4,656  ? 

13.  Number  of  pop.  HI.,  2,529,638  :  number  of  mfles  R  R  in 
HI.  in  1870,  4,823  ? 

14.  Number  of  miles  R  R  in  N.  Y.  in  1870  :  number  of  sq.  m. 
in  N.  Y.,  47,000  ? 

15.  Number  of  miles  R  R  in  111.  in  1870  :  area  of  IlL,  55,410 
Bq.  m.? 

16.  If  the  antecedent  be  $7980,  and  the  ratio  41.5,  what  is  the 
consequent  ? 

17.  If  the  consequent  be  118  yd.,  and  the  ratio  j,  what  is  the 
antecedent  ? 

18.  K  the  ratio  be  -f^^  and  the  antecedent  172,  what  is  the  con- 
sequent ? 

19.  If  the  ratio  be  70,  and  the  consequent  $4.75,  what  is  the 
antecedent  ? 

20.  If  the  antecedent  be  400,  and  the  ratio  be  equal  to  the 
consequent,  what  is  the  ratio  ? 

PROPORTION. 

320*  1.  In  all  comparisons  of  numbers  a  unit  is  the  real 
standard.  Thus  5  +  7=12;  that  is,  12  contains  the  same  number 
of  units  as  5  and  7;  7  x  5=35  ,*  that  is,  35  contains  the  same  num- 
ber of  units  as  five  7's,*  7~  5=2  ;  that  is,  7  contains  2  moTe  units 
than  5;  7 +5= J;  tiiat  is,  7  contains  seven-fifths  as  many  units 
as  5. 

2.  An  equation  of  ratios,  that  is,  an  exprcsfflon  for  an  equality 
of  ratios,  is  called  a  Projf>oHioiU  Thus  12 :  4=18 : 6,  is  a  pro- 
portion. Proportion  is  generally  indicated  by  two  colons,::, 
which  are  regarded  by  some  os  the  extremities  of  the  lines  which 
make  the  sign  of  equality.  Thus  24  :  6 : :  40  :  10,  and  it  is  read, 
24  is  to  6  as  40  to  10,  and  the  four  terms  of  the  two  couplets  are 
said  to  be  in  Qeometrical  Proportio^u 

3.  The  antecedents  of  the  couplets  are  the  antecedents  of  the 
pro])ortion,  and  the  consequents  of  the  couplets  are  the  conse- 
quents of  the  proportion. 
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[.  4.  The  first  and  lost  terms  are  called  the  exlretnei,  smi  \hii 
Iddle  lerms  ore  called  the  mmtis, 

i  fi.  Any  foar  numbers  that  cun  be  formed  iuto  a  proportion  are 
Aproporiiottals;  0^84, 12, 77,  aud  11,  because  84: 12::  77: 11. 
jr  three  numbers  tliat  can  be  formed  into  a  proportion  hy  re* 
g  one  of  them  for  Ihe  two  means,  are  also  oalled  proportion- 
;  as,  4,  S2,  and  HbG,  becau^  i :  3i : :  32 :  35G.  The  number 
nscd  fur  the  middle  temiB  is  called  the  mean  proporltonal  of  the 
other  two,  thus  32  ia  the  mean  of  4  and  250. 

B,  Both  ratios  of  a  proportion  must  be  of  the  game  kind,  that 
is,  both  increaxing,  or  both  decreasing,  otherwise  they  cannot  be 
equal.  Hence,  in  every  proportion,  if  the  first  term  be  less  than 
the  deeond,  the  third  term  must  be  less  than  the  fourth,  and  if 
Ihe  first  term  be  greater  than  the  second,  the  third  term  must  be 
greaivr  than  the  fourth. 

.727.  1-  In  an  A  rithmetical  Proportion,  if  a  number  equal  to 

t«ch  (xinse<[nont  bo  added  to  both  sides  of  the  equation,  the  form 

of  it  will  then  indicate  a  mctbod  of  liudJng  any  one  term  when  the 

~  (hcrsaiv  given.    Thus  in  17-5=28-10,  if  5  and  16  be  added 

>oth  members  of  the  equation,  it  becomes  17  +  5—5  +  10=38  + 

-lG  +  5,  or  since  5—5  =  16—16=0,  these  terms  may  be  omitted, 

1  we  have  17  +  16=28  +  5. 

2.  As  this  may  be  shown  for  any  arithmetical  proportion,  we 

icluds  that  the  sum  of  the  extremes  equals  the  sum  of  Ihe  meant 

.  arithmetical   proportion,   the   terms  being    regarded   « 


18-15 


(d)f 
(fi)  =  53-20? 


|>  a.  How  might  either  extreme  be  found 

-IG=40-2J? 
r  4.  How  might  either  mean  be  found  5 

_40  =  W-70? 

S.  If  the  means  were  equal,  how  might  they  be  found  ?    19— 
(«)=(*)-ll? 

fi.  If  the  extremes  be  equal,  (a)— 17=34  — (a)  ? 

338.  BXAHPLKS. 

I.  A  man  had  at  first  $10,000 ;  he  lost  $4,000,  and  then  had 
kmnch  as  his  partner,  who  had  $12,000  at  first;  bow  much  did 
ft  partner  lose  ? 
a.  Oae  city  lost  500  inhabitants  in  one  year,  and  then  had  as 
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many  as  another  which  had  at  first  22,000  and  lost  250 ;  how 
many  had  the  first  before  losing  any  ? 

3.  At  first  A  had  $25,000 ;  he  lost  as  much  money  in  one  year 
as  B  put  into  business,  and  B  had  at  the  end  of  the  year  $7^00, 
having  lost  12,500 ;  how  much  did  A  lose  ? 

4.  A  put  in  as  much  as  B  lost  In  one  year  A  lost  $3^00.  B 
put  in  $12,500,  and  at  the  end  of  the  year  both  had  an  oqoal 
amount    What  did  A  put  in  ? 

5.  Make  three  correct  substitutions  in  each  of  the  blanks  in 
the  following ;  (        )  -  $1800 = 11800  -  (        ). 

329*  1.  In  any  Geometrical  ProporHatiy  if  one  of  the  terms 
be  missing,  it  may  be  found  in  accordance  with  the  general  rela- 
tions of  terms  in  division.  Thus  if  in  the  proportion  42  :  14 : : 
60:  (20),  the  last  term  be  missing,  we  know  that  42 -=-14 =60 
divided  by  the  required  term ;  that  is,  the  quotient  3  and  the  div- 
idend 60  are  known,  and  the  divisor  is  required,  hence  the  divisor 
must  be  60 -T- 3 =20.    The  complete  operation  maybe  expressed 

60x  14 
by  the  equation  OO-r- JJ=20,  or  (Art  185)  ^—=20.    Now  ob- 

serve  that  60  x  14  is  a  dividend,  42  a  divisor^  and  20  a  quotient 
in  this  last  equation,  hence  60  x  14=42  x  20 ;  that  is,  the  product 
of  the  means  in  this  proportion  equals  the  product  of  the  extremes. 
2.  The  same  fact  may  be  shown  by  multiplpng  both  members 
of  the  equation,  42h-14=C0-7-20,  by  factors  equal  to  the  conse- 
quents. Thus  42  -f-  14  X 14  X  20  =  60  -r-  20  x  20  x  14,  or  better, 
42x20x(14-^14)=G0xl4x(20~20);  tlien  aa  14^14=1,  and 
20-r20=l,  these  terms  may  be  eliminated  or  omitted,  and  42  x20 

«n    1.1          1,             11.-       42xl/<x20     60x20x14 
=60  X 14;  or,  by  cancellation, -^ = -^ . 

Note. — 1.  It  will  be  seen  that  these  relations  are  only  numerical,  and 
exist  between  the  tenns  of  a  proportion  considered  only  as  abstract  nam- 
bers,  and  this  agrees  with  the  principle  that  the  value  of  a  raHo  is  reaUj 
abstract.  Thus  54  men  :  27  men  : ;  $10.  :  5. ;  but  it  cannot  be  true  that  the 
product  of  54  men  and  $5.  equals  the  product  of  27  men  and  $10.,  and  yet 
54x5=27x10. 

2.  Whenever  in  the  solution  of  problems  by  proportion,  the  first  term  is 
used  as  a  dit%$or  of  the  product  of  the  two  means,  it  is  not  used  as  a  term  of 
a  ratio,  but  as  a  term  of  a  proportion.  It  is  one  of  two  factors,  whose  pro- 
duct is  equal  to  that  of  two  otlicr  known  factors,  viz.,  the  2d  and  8d  terms 
of  the  proportion,  which  themselves  are  not  treated  together  as  terms  of 
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r  raspectiTc  nuSot,  tar  at  giuh,  thej-  us  not  related  and  catmot  be  com? 

3.  As  the  above  maybe  sliown  for  any  ^roporhon,  we  conclude 
that  Iht  product  of  the  means  of  any  proportion,  equaU  the  pr<h 
duct  of  the  extremes,  Hie  terms  being  considered  as  abstract. 

i.  Any  miBEing  tenn  of  the  four  may  be  regarded  as  one  of 
two  factors  whose  product  is  knowti ;  therefore, 

1st.  If  the  product  of  the  two  means  of  a  proportion  be  divided 
6y  either  extreme,  the  quotient  will  be  tfie  other  extreme. 

3d.  Jf  the  product  of  the  two  extremes  of  a  proportion  be  di- 
vided by  either  mean,  the  quotient  will  be  the  other  mean. 


Find  the  miaeing  term  in  each  of  the  following  proportions: 


L  15  :  20  : :  80  :  (        ). 
•  S.  (        ) :  IC  : ;  00  :  20, 

3.  45  :  90  : :  (        )  :  28. 

4.  27:(         )::108:12. 

■6.2>:(        )::S:4. 


■■{        )■■ 

8.  2.5:02.5;:  15:  (         ). 

9.  3.C  :  7.a  : :  (         )  :  9.4. 
10.  2^:7',  ::  J  :(         ). 

12.  i:!::J:(        ). 


930,  1.  A  Simple  F'roportion  ia  an  equality  of  two  sim- 
B  ratios;  ii3,17:51  ::  90:270. 

2.  A  ConipO'HHd  Proportion  is  an  equality  of  a  com- 

12;    0 
ind  ratio  and  a  simple  ratio ;  o^  46  :  IG  : ;  00  :  15 ;  or  on  equal- 
25  :    5  )        i  3G  :  18 
J  of  two  compound  ratios;  aa,  80  i  20  J  '  ■  (  70 :    7. 

3.  15<;3idi;3  thf  rclationfl  of  magnitude  between  the  terms  of 
B  in  a  proportion,  ae  dotennincd  by  comparison,  there  exist 

I  natnrul  logical  relations,  which  may  he  called  rt-Iations  of 
e  and  tffed.  and  relafions  of  condition  and  the  conditioned. 

4.  A  cause  is  cither  efficient,  that  is.  producing  an  effect,  or 
KXnf actor g,  Ihiit  is,  tvffidentlg  accounting  for  an  effect 

•  A.  A  condition  is  anything  that  limits  or  qualifies  a  cause  or 


\  None — Any  r-niblein  wlioso  tcrniB  »ro  rpUwd  «s  «bovi5  drscribed,  wxf 
dilf  solvtd  by  t,  jinipoTtioB  it  the  requiied  term  be  rimfie 
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6.  An  Inverse  Proportion  is  ono  in  which  aa  a  cauH 
increases  t)io  effect  decreases  j  or  one  in  which  the  same  condition 
that  decreases  an  effect  witli  a  given  caufie,  renders  a  greater  cause 
necessary  to  produce  a  given  effect.    (Art  331,  Ex.  1.) 

7.  The  terms  of  the  two  members  of  a  proportion  may  consist 
of  the  following  elements,  there  being  eight  different  cases  possi- 
ble ;  four  simple  and  four  compound : 

(Batio  of)       (Eatio  of) 
8.  1^/  case, — Simple.    Two  causes  : :  two  effects.    Conditions  be- 
ing equal  or  0. 

2d     **  ''        Two  causes  : :  two  conditions.    Effects  be- 

ing equal 

3d     "  "         Two  conditions  : :  two  effects.    Causes  be- 

ing equal. 

ith    **  ^        Two  conditions  of  causes  : :  two  conditions 

of  effects.    Equal  causes  and  equal  effects. 

bth    "      Compound.     Conditioned  causes  : :  two  effects. 

(yth    "  "  Two  causes  : :  conditioned  effects. 

Vh    "  "  Conditioned  causes '.'.conditioned  effects. 

Sth    **  *'  Several  conditions  of  causes  : :  several 

conditions  of  effects. 

The  last  case  having  equal  causes  and  equal  effects. 

Notes. — 1.  The  two  terms  of  &  ratio  should  be  of  the  same  kind,  but 
when  the  tenns  of  a  proportion  are  considered  aa  abstract  numbers  tbej  maj 
be  transposed  or  othcrwiFe  changed  in  any  manner  not  inconsistent  with 
Art. 81^, 3.    Thus  the  proportion a:b  ::  e  :  d, maj be  changed  as  follows : 

1.  e  id'.ia  :b.  2.  bzaiidie. 
8.  a  :  r  : :  6  :  d.                                      4.  e:a::d:h. 

2.  The  couplets  in  a  compound  proportion  ma j  be  changed  from  ont 
member  to  the  other  by  inverting  them.    Thus, 

..        r€:k    maybeeome    a:h 

Jt ::  \l\m  "  c  :d 

c:d)       /      .  „  , 

S.  Equal  multiples  or  equal  factors  of  the  terms  of  a  couplet  nay  be 
«nd  instead  of  the  original  tenns. 


iSD    pbopoet:ox 


ILLUBTR  ATIOKB. 

lut  Cast. — If  10  men  earn  $33.  in  a  week,  how  much  will  15 
jnra  earn  in  a  week,  the  men  l>eing  of  equal  averuge  ability,  and 

[king  the  same  number  of  hours  per  day  ? 
ist  cautB  :  2d  cause  : :  1st  effect :  2d  effect. 
That  is,  10: 15;:  33:  (48). 
?rf  Case. — If  18  men  cut  8  crd.  wood  in  3  tr.,  in  how  many 
ti  woald  24  men  cut  tbo  Fame  amomit? 

Notes. — 1.  Tlie  greater  the-  e(Te«l  prodnci^d  in  n  unit  of  time,  tlie  leas  the 
dumber  of  uuitd  of  tiiUL-  cooditioDtil  la  a  certain  eSect  i>roducr<!d  by  a  greater 
cause.     18:M::l3;):S,ota*:l8::8:(31). 

2.  THiae  may  be  resided  m  a  cnnditioii  of  eltlier  the  caust-  (ir  the  eOcct. 
(Compue  the  illustnition  of  Case  3d  with  the  illuBtrntion  uf  Cose  Oth.) 

3d  Case. — If  4  houses  afford  $J800.  rent  in  6  yr.,  how  much 

rtid  they  afford  in  7  )t.  at  the  same  rate  ? 
6:7::5800:(8130). 
J^h  Ceue. — ^If  a  man  can  trade  64  gal.  of  spirits  801  proof,  for 
S  bbl.  of  sugar  of  grade  1,  of  what  grade  can  i  bbls.  of  sugar  be 
2>n)cared  for  84  gaL  of  spirits  93  proof? 

80.5  :  93  : :  7  :  (8).  .    ^ 

5th  Cage. — If  5  men  earn  $12.50  iu  10  hr.,  bow  much  oaa  9 
anen  of  the  same  ability  earn  in  9  hr.  ? 
5:8 
10:  9::  12.50:  (18).  * 

r  6th  Case. — If  12  boys  can  pick  3  ca.'ies  of  berries,  each  contain- 
1 8  amall  boxes,  iu  20  minutes,  how  many  such  boys  conld  pick 
9,  each  oontainiog  13  small  boxes,  in  the  same  time? 


13:  (30)::  8: 12,  or  8: 12: 


lOtMu — J.  Tlie  opermtlon  c(  solTing  the  proportic 
(Art.  103.) 

t        t       3 


12  :  (3G). 

may  be  Bhortened  bj 


(30) 


t: 

;  »  :  12,  or  - 
t 


3.  Otwrrve  tliat  when  »  mfan  Is  re^tuirad  the  e 
.  fllvidnnd,  bni  when  an  trtrtme  le  required  the  mean,  ni 
Cidend 


170  RATIO     AHD     PBOPOBTIOK. 

• 

7ih  Case4 — Jt,  in  a  oerUdn  time,  4  engines  of  10  hone-poweri 
having  a  speed  of  700,  can  saw  140  cords  of  wood  of  60  d^rees 
hardness,  making  4  cats,  how  many  cords  of  wood  of  70  degrees 
hardness  can  be  sawed  by  7  engines  of  12  horse-power,  having  a 
speed  of  800,  and  making  3  cuts,  in  the  same  time? 


( 140  :  (384) 


::  \    60:70 
(     4:3 


or   4:  7 


10:12 
700:800 
70  :  60  (Art  330, 8,  Note  %) 
3:4     ::  140:  (384), 

_yxl2x»00x»0x4xl>l0 

or 7 — T-y — 3^3 — WA — 2 — =ao4  Ans, 

4  X 10  X  700  X  ?0  X  I 

m 

8th  Case. — K  10  men  in  6  days  of  10  hr&  each,  dig  2  cellars, 
each  40  ft.  long,  27  ft.  wide,  4  ft,  deep,  in  ground  of  70  degrees 
hardness,  of  what  width  csxl  2  cellars,  each  40  ft.  long  and  5  ft; 
deep,  be  dug  by  10  men  in  10  days  of  8  hr.  each,  in  ground  of  80 
degrees  hardness  ? 

5  2      9      7 

10  X  0  X  /I  X  ?t  X  g0_126_^^, 

^^      0x10x5x^0     ""  5  ~'*^*" 

t  ^ 


SIMPLE    PROPORTIOR. 

331.  1.  A  Simple  Propartiofi  is  an  equality  of  two  sim- 
ple ratios. 

2.  The  method  of  finding  the  fourth  term  of  a  simple  propor- 
tion, the  other  three  being  given,  or  of  solving  problems  by  means 
of  a  simple  proportion,  is  sometimes  called  the  Rule  of  Three. 

3.  In  stating  a  problem  in  simple  proportion,  the  first  and 
second  terms  must  be  of  the  same  denomination ;  also  the  third 
and  the  fourth. 

Note. — It  is  generally  more  convenient  to  regard  the  term  required  aa 
the  fourth  term. 

Ex.  1.  If  5  men  can  do  a  piece  of  work  in  18  days^  how  many 
men  can  do  it  in  10  davs? 
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STATEMENT, 

D  days :  18  daya  : :  5  moa  ;  Ati. 


10)90 

0  meu,  4th  term,  or  Ans. 


■  fnol 


Explanation. — The    an- 

BW'cr  (or  foiiilh  term)  \a  to 

be  in  men,  therefore  5  men 

is  the  third  ttrm.    If  5  men 

can  do  a  piece  of  work  in 

18  days,  it  will  require  more 

to  do  tho  same  work  in  10  days  (lesa  time).    Hence  the 

ind  ratio  ia  increasing,  and  the  first  mnst  he  increasing,  or  18 

bys  must  be  made  the  second  term.    Henoe,  10  days  :  18  : :  5 

n  :  Ana.  qt  9  men.     Or,  arraikgtug  the  terms  ucoording  to  their 

jpcal  relations  (Art.  330,  3  and  8,  case  3d), 

6  :  (9) : :  10  :  18. 


Plaet  the  number  of  the  same  denomination  as  (he  answer 
sought /or  the  third  term.  If  the  answer  is  to  be  oheateb  than 
the  third  term,  place  the  greater  of  the  other  two  numbers  for  the 
tecond  term,  and  the  less  fur  the  Jirsl ;  if  the  answer  is  to  be  less 
than  the  third  term,  place  the  less  of  the  two  numbers  for  the  sec- 
ond term,  and  the  greater  for  the  first,  or  arrange  the  terms  ac- 
cording to  their  logical  relations. 

Then  divide  the  product  of  the  means  hy  the  extreme  known, 
or  difide  the  product  of  the  extremes  by  the  mean  known;  the 

tient  will  be  the  term  required. 


Z.  If  5  peaches  cost  as  much  us  7  apples,  how  many  apples 
can  yon  buy  for  3.5  j)eaches  ? 

3.  What  will  450  feet  of  lumber  cost  at  |17  per  thousand  ? 

4.  If  150  cows  cost  $1800,  how  many  cows  can  be  bought  for 
^32? 

.  If  5  men  can  mow  8  acres  of  grass  in  one  day,  how  many 
can  mow  .32  acres  in  the  same  time? 

.  If  a  horse  travels  15  miles  in  1  h.  40  m.,  how  fur,  at  this 
!,  can  it  travel  in  1'3  honrs  ? 
7.  If  a  0  cent  loaf  of  bread  weigh  4  ounces  when  flour  ia  $i 
t  barrel,  what  should  be  the  weight  of  a  loaf  when  flour  is  $7.5^ 
r  barrel? 


173  BATIO     AND     PBOPOBTIOK. 

8.  If  5  yards  of  cloth  cost  ll?^  how  many  yardB  can  be  bought 
for  $103  ? 

9.  A  man  recciycd  $45  for  30  days'  work,  how  much  fihoald 
he  receive  for  25  days'  work  ? 

10.  If  12  oz.  of  pepper  cost  20  cents,  what  will  7  lb&  of  pepper 
cost? 

11.  A  merchant  failing  can  pay  but  70  cents  on  each  dollar  of 
his  indebtedness.  He  owes  A  $1690,  B  $2000,  and  0  $1100; 
what  will  each  receive  ? 

12.  A  merchant  failing  owes  A  $900,  B  $1200,  C  $1400^  and 
D  $1500.  His  property  is  valued  at  $2800 ;  what  will  each  credi- 
tor receive  ? 

13.  A  mim  paid  $7.50  for  berries  at  the  rate  of  $1.20  for  30  qi; 
how  many  did  he  buy  ? 

l-i.  When  41  T.  of  coal  can  be  bought  for  $348.50,  how  much 
can  be  bought  for  $900  ? 

15.  If  the  expense  of  a  family  of  3  persons  be  $86.57  for  4J 
weeks,  what  would  it  be  for  183  days? 

16.  If  9  men  sell  $42000  worth  of  goods  in  16  days,  how 
many  men  could  sell  the  same  amount  in  48  days,  at  the  same 
rate? 

17.  How  long  will  it  take  a  man  to  pay  a  debt  of  $7560  if  he 
pay  $320  in  seven  months? 

18.  If  a  man  trade  720  bu.  oats  for  700  bu.  com,  how  much 
com  could  be  procured  for  1000  bu.  oats  ? 

19.  If  7  schooners  carrj'  1,575,000  ft  lumber,  how  much 
would  19  carry? 

20.  How  many  bushels  of  wheat  @  $1.06|  will  pay  for  5000  bu. 
com  @  $.45  i  ? 

21.  If  butter  be  worth  18  cts.  per  lb.,  and  42  lb.  sugar  be  ex- 
changed for  30  lb.  butter,  what  is  the  price  of  the  sugar  per 
pound? 

22.  If  a  locomotive  mn  85  miles  in  4|  hr.,  in  what  time  could 
it  run  222  miles  at  the  same  rate  ? 

23.  If  a  post  12  ft.  high  casta  a  shadow  of  7  ft  in  length  at 
noon,  how  high  is  a  steeple  that  casts  a  shadow  of  85  ft  at  the 
same  time  ? 

24.  If  the  shares  of  two  partners  in  the  profits  of  their  buaness 
one  month  be  $275  and  $350,  what  would  be  their  shares  when 
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COMPOUND    PROPORTION. 


I  Dittire  profita  were   $530   if  divided  in  tho  same  ratio  ai 
K)ret 

J:  lihd.  of  molasses  cost  $40.,  what  wonld  31  hlid.  costf 
2C.  If  »C000   in  gold  bo  worth  t33G3.r5  in  currency,  what 
Kmoant  of  gold  can  be  pnrchaaed  for  $3S00  in  cnrrency  ? 

27.  If  85;:^  of  the  circuliition  of  a  certain  bank  be  8222,000, 
what  is  t.lio  amount  of  its  entire  circulation  ? 

28.  Construct  and  solve  three  diftcrent  problems  from  the  fol- 
lowing atatcmeut:  In  11^  <hiys  'i5  men  earn  ^GOO.,  and  in  IS  dtiys 

^V   332.  1.  A  CoJ»i>o«H(/ /Vo2?orffo»^isanequality  of  two 

^^pxnpound  ratios,  or  of  a  compound  rutio  uud  a  simple  one. 

^"     2.  In  solving  problems  in  Compound  Proportion,  Bometimca 

oiled  th«  Double  Rule  of  Three,  it  is  more  couvenieut  to  make 

the  seooud  ratio  always  s-imple.    The  lirat  ratio  may  be  reduced  to 

pie  ratio  by  multiplying  the  antecedents  together  for  a  new 

Nlcnt,  and  tlie  consequents  together  for  a  new  consequent. 

I,  ovory  compound  proiwrtion  may  be  reduced  to  a  sim- 

B. 

i.  The  third  term  of  a  compound  proportion  may  bo  of  the 

B)«  denomination  as  the  answer  sought,  and  each  of  the  simple 

8  that  compose  the  compound  ratios  must  be  of  like  dcnomi- 

.  If  5  men  can  mow  20  acres  of  grass  in  3  days  by  work- 
I  B  hours  each  day,  how  many  men  wiit  it  take  to  mow  SO  acres 
f  grass  in  4  daj's,  working  6  huur8  each  day  ?       J  iis.  20  men. 

STATEMENT. 

80A.T80A.  ■)  fiOvi.R.s 

,   4  uavs  :  3  days    \::a  men  :  Ans.  Or,  — r„--  -,-  „-  =20. 
■« .     '       « .           i  20  :<  4  K  (j 

■«  Donra  :  8  hours  -; 

,  Exphn'ation. — The  answer  required  being  in  men,  place  5  men 

f  the  third  term.     If  it  take  5  men  to  mow  20  acres,  it  will  re- 

lAn  mtm  men  tn  mow  80  acres  in  the  Pamo  lime ;  hence.  80  acres 

e  made  Ihe  second  term  of  tlie  first  simple  ratio  of  tite  com- 

[  ratio.    If  it  take  5  men  when  (hey  work  3  days,  it  will 

0  U)s  men  when  they  work  i  djiya ;  hence  3  days  id  the  sco- 
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ond  term  of  the  second  simple  ratio.  If  it  take  5  men  when  thej 
work  8  hours  per  day,  it  will  require  more  men  when  they  work 
bnt  6  hours  per  day;  hence,  8  hours  is  the  second  term  of  the 
third  simple  ratio,  lleducing  the  compound  ratio  to  a  simple  one^ 
we  have  20x4x6:80x3x8::6:  An9.y  fh>m  which  we  find  the 
fourth  term  to  bo  20. 

4  By  Cancellation, — ^Instead  of  stating  a  problem  in  com- 
pound proportion  in  the  above  form,  it  is  more  convenient  to  ar- 
range the  tliird  and  second  terms  in  one  column,  the  first  terms 
in  another  column,  and  cancel  the  factors  common  to  the  two. 
The  correctness  of  the  process  is  evident  fVom  the  fact  that  the 
product  of  the  third  and  second  terms  constitutes  a  dividend,  and 
the  product  of  the  first  terms  a  divisor.  The  quotient  is  the 
fourth  term. 

5  4  4: 


t0 
4 


P0 


Or, 


5  X  g0  X  )  X  ^ 
f0x4x$ 
t 


=20  Ans. 


5x4=20  An&. 
5.  Logical  Statement    Art  330,  8.    5th  Case. 


t 


(20) 

4 

0  : :  20  : 

t       /C    20 


As  the  required  term  is  a  mean,  we 
may  divide  the  product  of  the  ex- 
tremes, all  of  whose  terms  are  known 
by  the  product  of  the  known  mean& 
6  X  3  X  8  X  80 


4  x  6  X  20 


=20. 


6. 


RULE. 


Arrange  the  terms  of  each  of  the  simple  ratios  of  the  compound 
ratio  as  in  simple  proportion.    (Art  331,  4.) 

Then,  if  an  extreme  term  be  required,  it  will  be  equal  to  the 
quotient  of  the  product  of  the  means  dimded  by  the  product  of  the 
known  extremes,  and  if  a  mean  term  be  required,  it  untt  be  equal 
to  the  product  of  the  extremes  divided  by  the  product  of  the  knoum 
means. 

Notes. — 1.  In  dctermininp^  which  number  of  each  ratio  is  to  be  the 
end  tenn,  reason  from  wliat  is  given  to  what  is  propoeed  or  required. 
2.  Can^^  facton  common  to  an  extreme  and  a  mean  teim. 
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E  X  AU  PLES. 

5.  If  $900  produce  t50  in  9  months,  what  sum  will  produce 
150  Iq  5  inoDths  ? 

3.  ir  it  coat  $25  to  luy  a  sidewalk  10  feet  wide  and  90  feet  long, 
whut  will  it  cost  to  make  a  walk  6  feet  wide  and  J  ol'a  mile  long? 

4,  If  IG  men  can  excavate  a  cellar  90  feet  long,  40  feet  wido, 
and  10  fuel  deep  in  15  days  of  8  hours  each,  in  how  many  days  of 
9  hours  each  can  3  men  excavate  a  cellar  CO  feet  long,  3U  fcot 
wide,  and  8  feet  deep  ? 

A.  If  30  men,  by  working  8  hours  a  day,  can  in  12  days  dig  a 
ditch  40  rods  long,  13  feet  wide,  and  4  feet  deep,  how  many  men, 
by  working  12  hours  a  day  for  9  days,  can  dig  a  ditth  300  rods 
long.  9  feet  wide,  and  G  feet  deep  ? 

6.  If  13  men  will  build  43  rd.  of  brick  sidewalk  14  ft.  wide  in 
13i  days  of  9  hr.  each  day,  how  many  rods  of  eidcwalk  IS  ft.  nide 
can  9  men  build  in  16  days,  working  12  hr.  each  day? 

7.  If  a  man  can  travel  810  miles  in  30  days,  traveling  6  hr, 
^Hteh  day,  how  many  miles  per  iioar  must  he  travel  to  go  300  miles 
^^B7|  days,  traveling  9  hr.  each  day  ? 

^^P  6.  If  in  3.35  days  of  10  hr.  each,  1  men  can  conshract  an  em- 
^Dluiltmcnt  3  nl.  long,  1G.5  ft.  wide,  and  8  ft,  high,  how  long  an 
embankment,  15  R.  wide,  and  8.6  ft.  high,  can  9  men  constmot  in 
•   -4t&  days  of  9.5  br.  each  ? 

»9.  If  62  men  in  a  fort  have  provisions  enough  to  last  27  days 
allowing  each  man  30  ounces  per  day,  bow  many  more  lb.  of 
iriaions  will  be  required  to  furnish  75  men  for  40  days,  allowing 
«acli  man  38  ounces  per  day  ? 

10.  If  25;;;  of  the  value  of  13  Iota  be  $5400,  what  ia  18^  of  the 
-value  of  14  lots  of  tlio  eamc  grade  ? 
^m     1 1.  If  in  12  days  of  10  br.  each,  14  men  can  cut  54  crd.  of 
^^BOd,  bow  much  can  17  men  cut  at  the  same  rate  in  18  days, 
^^Brkiug  8  hours  each  day  ? 

^|r  IS,  If  90  peraons,  working  91  days  of  10  br.  each,  can  manu- 
^HbtBTe  21451  lb.  of  yam,  liow  mnch  more  i^ould  he  made  by  em- 
^^poying  150  pereons  for  80  days,  for  lOi  hr.  per  day? 

13.  If  a  block  of  gnmito  8  ft.  long,  5^  ft.  wide,  gj  ft  thick, 
vrigh  10,335  lb.,  what  would  be  the  weight  of  a  granite  column 
30  ft  high  and  2j  ft  square  t 
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14.  If  a  timber  of  yellow  pine  40  ft  long,  1|  ft  Bquare,  of  100 
degrees  hardness,  weigh  3780  Ib^  what  is  the  weight  of  a  timber 
of  white  pine,  32  fL  long,  1|  ft  square,  and  of  71 1  degrees  hard- 
ness? 

15.  If  140  CO.  ft  of  bitominons  coal  of  93  degrees  hardnesB^ 
weigh  7000  lb.,  how  many  en.  ft  in  2000  lb.  of  anthracite  coal  of 
100  degrees  hardness? 


PRACTICE. 

333.  1.  Many  problems  commonly  occurring  in  commercial 
transactions  may  be  readily  solved  by  exercising  a  little  tact, 
especially  when  the  prices  or  quantities  are  aliquot  parts  of  some 
power  or  multiple  of  10,  or  when  they  can  be  separated  into  ali- 
quant parts,  convenient  for  mental  computation. 

2.  AUquots  are  equal  parts  of  a  whole ;  aliquants  are  any  parts 
equal  or  unequal ,  thus,  5  and  5  are  aliquots  of  ten,  7  and  3  are 
aliquants  of  10. 

3.  By  the  use  of  reciprocals,  ratios,  aliquots,  and  aliquante^ 
rapid  and  accurate  computations  may  be  made. 

4.  This  method  is  called  ^Practice,  and  is  illustrated  in  the 
following  examples. 

Note. — See  table  of  aliquots.  Art  156,  and  let  the  pupil  make  a  table  of 
allqaotfl  of  1  yr.  and  1  mo.,  and  use  any  oontractiona  learned. 


EXAMPLE  S. 

1.  Bequired  the  cost  of  24  yds.  of  muslin  at  12]  cts.  a  yd. 

Solution. — At  $1.00  a  yd.  it  is  worth  $24.00. 
At  12^  cts.  a  yd.  it  is  worth  only  £  of  $24.00,  which  ia  $3.00, 
Ans. 

2.  Find  the  cost  of  56  yds.  at  37i  cts.  a  yd. 

Solution. — At  $1.00  a  yd.  the  cost =$56.00. 
At  25  cts.  a  yd.  the  cost=i  of  $56.00=$1400, 
At  12|  cts.  a  yd.  the  cost=i  of  $14.00=$7.00. 
The  sum  of  the  last  two  rcsultfi=$21.00.  Ans. 
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8. 


the  cost  of  56  bbls.  of  floor  at  %6A7^  a  bbL 
100  bbL  cost  t687JH) 


50 
6 


a 


u 


343.75 
41.25 


56        «<       t385.00 
Norm.— See  table  of  aliquot  parte. 

4.  Beqaired  the  cost  of  75  gals,  of  wine  at  $3.93}  a  gaL 

100  gaL  cost  $393.75 

98.431 


25 


it 


75        "       $295.31J 

5.  Find  the  cost  of  25  bn.  at  $1.16§  a  bo. 

16|  ct8.=    \    $25.00  =cost  ®  $1.00,      or  100  bu.  cost  $116.66; 

4.162=      u         i(5| 


25 


29.161 


$29,166=      "     $1.16§ 

6.  Beqmred  the  cost  of  75  yds.  at  43|  cts.  a  yard. 

100  yd.  cost  $43.75 

10.931 


25 


a 


$32.81' 


BO  ct8.= 


75      **       ^*.ux4 

7.  Beqnired  the  cost  of  45  bu.  at  56|  cts.  a  bn. 
i     $45.00    =co8t®$1.00, 

.50 


i 


22.50     = 
2.8125= 


u 


ii 


or  50  bn.  for  $28.12^ 
5      "  2.81  J 


.061 


45 


u 


$25,311 


$25.3125=       «        .56  i 

8.  Rnd  the  cost  of  9762  bn.  at  25  cts.  a  bn. 
ct8.=|  \  I  $9762.    =cost  @  $1.00  a  bn. 

$2440.50=        "       .25    ** 

9.  Beqnired  the  cost  of  7  yds.  8  qrs.  at  75  cts.  a  yard. 


i 


i 


$0.75     =cost  of  1  yd., 
7 


or  @  $1.        cost=$7.75 
M  cts.  «  =  1.93| 


$5.25  = 
.375  = 
.1875= 


li 

a 


7  yds.  ®    .75  cts.    =$5.81^ 

2qr8i 
1  qr. 


$5.8125s 
12 


7  yda  3  qr& 
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10.  Beqnired  the  cost  of  256  bo.  of  com  at  18|  cts.  a  bu 


12JctB.= 
6J    « 


i 


$256.00= cost  (^  tl.00 

32.00=      «        .12  J 
16.00=      ""        .06] 


$48.00= 


« 


.18| 


or  200  biL  cost  $3 
50      « 
6      « 

1 


a 


256      "^        1^ 
11.  Find  the  cost  of  15  lbs.  15  oz.  of  batter  at  25  d&  a  I 

16  lb.       cost       |400 
1  oz.        «  .0156 


15  lb.  15  oz.  cost  13.9844 
12.  Beqnired  the  cost  of  9  lb.  7  oz.  of  cheese  at  12^  cts.  a 


4oz.= 


2  «  = 

1  «  = 


i 

$0,125        = 

the  cost  of  1  lb. 

9 

t€          U 

1.125        = 

9  lbs. 

i 

3125     = 

u       u 

4  oz. 

h 

15625  = 

u       a 

2  " 

78125= 

U          It 

1  « 

$1.1796875= 
101b. 


(( 


a 


cost 


9  lb&  7  oz.y  or, 
$1.25 


8  oz. 
1  " 


(( 


ic 


.0625 
.0078 


a 


u 


.0703 


9  lb.  7  oz.  cost  $1.1797 
13.  Beqnired  the  cost  of  5  cwt  3  qrs.  10  lbs.  of  sngar  at 


acwi 


600  lb.  cost  $57.00 


101b. 
51b. 


•t 


.95 

.47i 


15  1b.    « 


1.42^ 


585  1b.    "    $55,675 

14.  Find  the  cost  of  15  gals.  3  qts.  1  pi  of  molasses  at  6{ 

a^L 

10  gaL  cost  $6,875 

6    «  "  4.125 


16    " 
Ipi 


11.00 
.0859 


15  gaL  3  qt  1  pt  cost  $10.9141 
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15.  Required  the  cost  of  875  bu.  at  tl.OCJ  a  bu. 

Cla.=  |   i'g  I  «875.00=cost  @  «1.00    or  1000  bu.  cost  81003,50 


♦929.69= 

16.  If  a  man  walk  34 
a  he  walk 


$1.06  i 


876 


»929.»8| 


I.  7  fur.  25  rds.  in  one  day,  how  fur 
5  d.  11  h.  60  m.,  if  he  walk  13  hr.  per  day  ? 


Remark. — This  example  may  be  sflved  in  tlie  aame  manner  as 
iMi  preceding ;  the  only  difference  is,  the  multiplicand  (24  m.  7 
1. 85  tda.)  i«  a  componnd  number. 

17.  What  will  be  the  cost  of  3  qre.  2  na.  at  t4.50  a  yard  ? 

18.  Kequired  the  cost  of  13  cwt,  3  qra.  20  lbs.  of  cheese  at 
♦OJ2i  a  cwt.? 

19.  Fiud  ilio  cost  of  a  ham,  weighing  15  Ib^  3  oz.  at  13  eta. 
a-   lb. 

21).  What  wUl  be  the  cost  of  17  A.  1  K.  15  P.  of  land  at  135.25 

H-         21.  Find  the  cost  of  19  yds.  at  £4.37^  a  yd. 

^k       22.  What  are  15C  bu.  3  pks.  7  qts.  1  pt  of  wheat  worth  at  93J 

■pib  a  ho.  ? 

^H        S3,  Find  the  cost  of  87^  yds,  at  87^  cts.  a  yard. 

^K        24.  If  a  man  walk  27  m.  5  fur.  15  rds.  in  one  day,  how  far  can 

Bmb  walk  in  15  d.  10  h.  45  m.,  if  he  walk  12  hr.  per  day  ? 

25.  If  a  man  cam  6  11>.  15  oz.  15  dr.  of  cheese  id  one  day,  how 
JSlxich  can  he  eani  in  7  d.  7  h.,  working  10  hr.  [ler  day  ? 

26.  A  man  can  plow  2  A.  1  R,  25  P.  in  a  day ;  how  much  can 
'^e  plow  in  6J  days? 

37.  Find  the  cost  of  C  T.  5  cwL  3  qrs.  20  Iba.  of  hay  at  $16.62; 
»  T. 

28.  Required  the  cost  of  10  loads  of  coal,  each  containing  15^ 
•^ti-at  ISl  cts.  a  bu. 

S8.  What  will  lie  the  cost  of  making  29  m.  7  fur.  35  rds.  of 
■^o**!  at  $975.75  a  mile? 

30.  Required  the  coat  of  10  cords  75  ft.  of  wood  at  t2.87i  a 
eordy 

31.  Required  the  coat  of  55  bbls.  of  flour  at  $6.G8f  a  bbL  ? 
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SECTION    XV. 

ANALYSIS. 

334.  Arithmetical  Anal ff sis  may  be  defined  astlie  sitat- 
Ist  Logically  deducing  from  the  tenns  of  a  problem  the  con- 
ditions and  relations  required  in  its  solution,  which  are  not  hllf 
stated. 

2d.  So  combining  principles  and  operations  as  best  to  ajrplj 
them  to  the  peculiar  relations  and  conditions  of  each  problem. 

XoTE. — ^Manj  problems  to  which  this  mar  be  applied  are  geneiaDynon 
leadilj  aolred  bj  Algebra. 

EXAMPLES. 

1.  If  A  can  do  a  piece  of  work  in  6  days,  B  in  8  days,  and  C 
in  10  days,  how  long  would  it  take  them  all?  IIow  long  wooU 
it  take  each  two  ? 

2.  If  A  and  B  earn  $17.  in  one  week,  A  and  C  $16,  B  snd  C 
$15.,  how  much  does  each  man  earn  ? 

3.  If  the  sum  of  two  numbers  be  39,  and  one  be  }  more  ibm 
the  other,  what  are  the  two  numbers? 

Note. — Six  parts  mar  represent  one  number ;  then  1  +  i=:li=^{  orTpiiti 
for  the  other,  making  13  parts  in  both. 

4.  A  man  sold  a  horse  and  harness  for  tlGO,  and  I'g  of  the 
price  of  the  horse  was  equal  to  ^  the  price  of  the  harness;  what 
was  the  price  of  each  ? 

Note.— 10  parts  in  the  $100. 

5.  Divide  72  into  parts  that  shall  hare  the  ratios  of  4,  3, 2. 

Note. — Any  numbf^r  may  be  divided  into  proportional  parts  hf  maUi^ 
the  sum  of  the  proportional  numbers  given,  the  first  term,  eaeh  proportim^ 
number  a  second  term,  and  the  number  to  be  divided  the  third  term  of 
proportion.    Thus,  4+3+2  =9,  then. 


9  :  4  : :  72 


9:3 
9:2 


:72 
:72 


(        )  [-  ifiill  give  the  parts  required. 

(       V 
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6.  An  estate  is  to  be  divided  as  follows  among  4  children  (see 
Bobinson's  Algebra) :  The  first  is  to  have  $200.  more  than  i,  the 
second  $340.  more  than  l,  the  third  $300.  more  than  l^  and  the 
fourth  $400.  more  than  J ;  what  is  the  value  of  the  estate,  and 
what  will  each  receive  ? 

NoTK — ^The  difference  between  the  whole  and  the  sum  of  the  seTeral 
fmctioiial  parta  mentioned,  must  equal  the  excess  of  monej  over  the  same 
parts. 

7.  How  should  an  estate  of  $120,000.  be  divided  between  three 
heirs  so  that  their  portions  should  be  as  7,  8,  and  9  ?  (Ex.  5,  note.) 

8.  A  man,  after  spending  $500  more  than  j  of  his  salary,  had 
tlOO.  more  than  I  left;  what  was  his  salary? 

9.  A  has  i  as  much  money  as  B,  or  ^  as  much  as  C,  and  the 
tliree  have  $96. ;  how  much  has  each  ? 

10.  When  are  the  hour  and  minute  hands  of  a  watch  together 
the  second  time  after  noon  ? 

NOTB. — In  12  hrs.  they  wiU  be  together  11  times ;  hence  thej  win  be  to- 
geiher  the  second  time  in  A  of  12  lira 

11.  If  2  bu.  of  com  and  3  bu.  of  barley  cost  $3.06 ;  and  1  hvu 
com  and  2  bu.  barley  $1.88,  what  is  the  price  of  each  ? 

Note. — If  1  bo.  com  +  2  bu.  barley  cost  $1.88,  double  these, 

or  3  bo.  com  +  4  bu.  barley,  would  cost $8.76 ; 

Sfeow  if  we  Bubtxact  the  cost  of  2  bu.  com  +  8  bu.  barley  .         8.06 

the  difference  will  be  the  cost  of  1  bu.  barley        .       .       .       .     =  $.70 

12.  A  man  who  agreed  to  work  10  hrs.  @  CO  cts.,  and  to  forfeit 
30  cts.  for  every  hour  of  the  ten  he  did  not  work,  received  $3.30 
on  settlement;  how  many  hours  did  he  work? 

KoTB.--Compare  what  he  received  with  the  full  price  for  10  hrs.,  oIk 
serving  that  when  idle  he  loses  both  his  wages  and  his  forfeit. 

13.  A  crew  of  70  persons  have  just  provisions  enough  to  last 
them  14  days^  allowing  each  20  oz.  a  day,  and  they  receive  15 
more  persons  without  provisions;  how  much  can  be  allowed  each 
one  in  order  that  the  provisions  may  last  20  days  ? 

14  A  can  paint  a  house  in  15  days,  working  8  hrs.  a  day ;  B 
can  do  the  same  work  in  10  days,  working  10  hrs.  a  day ;  how 
long  would  it  take  both  working  7  hrs.  a  day  ? 

16.  Smith  was  34  yr.  old  when  John  was  bora ;  now  John 
lacks  only  4  yr.  of  being  half  as  old  as  Smith.  What  is  the  age  of 
each? 
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ALLIGATIOn    OR   COHPOUNDIHG. 

335m  In  yarious  kinds  of  business,  it  is  sometimes  conyeniei 
or  necessary  to  mix  articles  of  different  values  or  qualitiest»  the 
forming  a  compound  whose  value  or  quality  differs  from  that  < 
its  ingredients.  This  process  is  called  Alligation  {L,  ad,  b 
and  ligatus,  bound) ;  a  name  suggested  by  the  method  of  solyin 
some  of  its  problems  by  joining  or  binding  together  the  terms. 

The  various  problems  in  Alligation  may  be  divided  into  tw 
classes,  commonly  called  Alligation  Medial  and  AUigaiion  AUei 
naie.    These  are  solved  by  Analysis, 

ALLIGATION    MEDIAL. 

336.  Alltgattoti'  Medial  teaches  the  method  of  findin 
the  average  value  or  quality  of  a  mixture,  the  quality  and  quas 
tity  of  whose  ingredients  are  known. 

This  is  a  simple  application  of  the  principle  of  averages.  (Ar 
187.) 

EXAMPLES. 

1.  A  farmer  mixed  together  50  bushels  of  oats,  at  40  cents  pe 
bushel ;  30  bushels  of  barley,  at  50  cents  per  bushel ;  and  25  busb 
els  of  com,  at  GO  cents  per  bushel.  What  was  a  bushel  of  th 
mixture  worth  ? 

OPEBATION.  Explanation. — Since  the  value  of  50  bushel 

Cto.            cu.  of  oats,  at  40  cents  a  bushel,  is  2000  cents ;  o 

40  X  50=2000  30  bushels  of  barley,  at  50  cents  a  bushel,  150< 

50x30=1500  cents;  and  25  bushels  of  com,  at  60  cents  : 

60  X  25=1500  bushel,  1500  cents;  the  value  of  the  mixture  i 

105  )5000  ^^^  cents  +  1500  cents  +  1500  cents  =  500< 

T^Tg  cents.    But  the  mixture  contains  50  bushels  H 

^^  30  bushels +25  bushels =105  bushels.    Hena 

the  value  of  1  bushel  of  the  mixture  is  yj^  of  5000  cents =47^ 

cents. 

2.  A  goldsmith  melted  together  12  oz.  of  gold,  20  carats  fine 
6  oz.,  18  carats  fine;  and  10  oz.,  16  carats  fine.  What  was  th 
quality  of  the  mixture  ?  Ans.  18-}  carats. 


OPEftATlOK. 

duMk.         emu. 

aOx  12=840 

18  X   6=108 


1)5( 


18| 
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Explanalion. — Since  a  carat  of  gold  is  the 
tvmUy-fovrth  part  of  the  mnas  regarded  as  & 
unit  (here  an  oz.),  13  oz.  of  goJd,  each  oz.  con- 
taining 20  canila  of  pure  gold,  contain  13  times 
20  canits=240  carats;  6  oz,  of  gold,  caich  con- 
taining 18  carats,  contain  108  carats;  10  oz.  of 
gold,  each  containing  16  carats,  contain  160 
carats.  Hence,  12  oz. +  G  oz.4-10  oz.=:28  oz,  of 
3iixtare  contain  240  carats  + 108  carata  +  lCO  c*ratfi=508  corst^ 
snd  1  oz.  of  the  mixture  muat,  thejrvlbre,  contain  ^'g  of  508  carats 
=  181  carate. 


Note. — Rcgnrding  a  carat  aa  a  unit  o(  meaaare  of  the  pure  gold  lu  a 
given  masa  ia  not  essential  to  the  FXplaaatloa  of  the  above  eulutioii.  For, 
nippdso  the  crunparatlvc  qualltiesoC  tlie  above  vni^etica  ot  gold,  n-prcBented 
Mspectivelf  bf  tlie  numbers  20,  16,  and  10.  Xow,  as  iXime  DumberB  rcpre- 
■enl  the  axBtparatite  puilitict  at  tlio  tliree  varieties  o(  gold,  it  is  clear  tlicj 
miut  COQtniu  t,  tommon  unit  ofquaUfy.  Tho  number  20  denotes  Ih^t  the 
qiulltror  tho  first  variety  contains  this  common  unit  of  quality  SO  timn ; 
■Bd,  lienw,  SO  u!  the  messure  of  its  qnalltf.  But  tlie  effert  ot  12  ox.  in  de- 
tenoining  the  quaUlj/ofa  miitura  le  12  times  as  great  as  the  effect  of  1  as.; 
btwoe,  13  '  SO.  or  S40,  le  the  efftelice  gwiUtg  of  12  oi.  of  gold,  if  the  quaUljr 
of  1  OS.  ia  SO. 

H  U  LE. 

MvUiply  the  value  or  quality  of  each  article  by  the  number  of 
artich*,  and  divide  the  sum  of  the  products  by  (he  sum  of  the 
articles.  The  quotient  mil  be  the  average  value  or  quality  of  the 
mixture. 

A  grocer  mixed  15  lbs.  of  coffee,  at  18  cento  a  ponnd ;  35 
10  conts  a  jxiund ;  ami  40  )l&,  at  14  cents  a  pound.  What 
mnd  of  tho  mixlurc  wurtb  ? 

4.  A  grocer  mixed  25  gallons  of  wine,  ot  90  cents  u  gallon :  40 
giUoni  of  brandy,  at  75  wnts  u  gallon ;  and  10  galloiiB  of  water 
vithont  price.    What,  is  a  gallon  of  the  mixtore  worth  ? 

5.  What  is  the  price  per  Ih.  of  a  mixture  of  leas  ®  tl.20,  $1.32, 
•1.60,  and  $1.55,  if  25  lbs,  of  each  kind  be  taken  ? 

G.  What  ia  the  average  price  of  a  compound  of  sugars,  eonsist- 

iogof35  1b.  liJiSJ',  25Ib,  @fil^301h.  @10S*,and45  1b.  ©  U^? 

7.  What  is  the  gain  or  loss  in  buying  100  lbs.  sugar  @  12i^ 
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75  lb.  (^  12lf,  80  lb.  (^  13},  and  selling  all  at  an  arerage  jxrioe 
of  12lf ? 

8.  A  mixtaie  of  90  lbs.  of  coffee  is  made  from  coffees  worth  16, 
17y  18,  and  19  cts^  in  the  proportion  of  3,  2, 1, 1  j ;  how  much  of 
each  kind  is  to  be  taken,  and  what  is  the  average  price  ? 

9.  If  18  gaL  spirits,  20  under  prooi^  that  is  of  grade  80,  be 
mixed  with  24  gal,  10  ander  proof,  and  after  drawing  out  14  gaL 
there  be  added  10  gaL  10  over  proo^  what  is  a  gal.  of  the  last  com- 
pound  worth,  proof-spirits  being  worth  $1.00  per  gaL  ? 

10.  If  10  gal  water  be  mixed  with  90  gaL  mQk,  worth  8  cts. 
per  qi,  and  after  selling  10  gaL  of  this,  10  gaL  more  of  water  be 
added,  what  is  the  last  compound  worth  per  qt? 


ALLIGATION    ALTERNATE. 

337*  1.  Alligation  Alternate  is  the  process  of  finding 
what  quantities  of  certain  ingredients  or  elements  may  be  com- 
pounded to  form  a  mixture  of  a  required  grade  or  \alue. 

2.  This  is  used  in  mixing  different  grades  of  sugar,  coffee, 
liquors,  or  other  articles  of  commerce  that  are  compounded  to 
meet  the  various  demands  of  the  market  for  special  grades. 

338.  The  most  common  case  of  Alligation  Alternate  is  that 
of  compounding  with  certain  quantities  of  certain  grades^  sufficient 
of  one  or  more  other  grades  to  form  a  grade  required. 

Thus  a  grocer  may  have  four  grades  of  Bio  coffee,  say  20  lb.  <d 
16^  25  lb.  @  171^,  30  lb.  @  18J^  and  a  larger  quantity  @  19J^ 
of  which  he  wishes  to  make  a  compound,  using  all  of  the  first 
three  kinds  mentioned,  and  sufficient  of  the  fourth  kind  to  make 
the  mixture  worth  18^^  per  lb. 

One  lb.  of  the  first  kind,  compared  with  the  average  price, 
would  show  a  gain  of  2^^  (18^ -IG) ;  hence,  if  sold  ®  18^^, 

On  20  lb.  of  the  grade  ®  16^,    the  gain  would  be  .        .  bOf 
On  25  lb.  «  ®  17^^,  «  .        .  25^ 

On  30  lb.  «         ®  18J^  the  loss  would  be     .       .        .7^^ 

Then  the  gains,  (50  +  25) —loss  (7^. ),  shows  a  balance  of  67^/  gaiOt 
which  is  to  be  adjusted  by  taking  a  sufficient  quantity  ®  19^. 
On  1  lb.  ®  19^,  the  loss  is  ^fy  then  67^ -f-  J =90,  will  give  tiie  quan- 


ts 
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f  required  to  balance  a  gain  of  G7i? ;  hence  90  lb.  of  the  last 
bud  must  be  tukf^n. 

Note. — ObBen-e  thai  the  price  of  any  unit  of  the  compound  moat  be  the 
ren^  price  of  the  elements,  tliM  the  Iohs  on  one  or  more  eleuipuis  must 
c  balanced  by  thR  gidti  on  ono  or  more  other  elements,  and  that  Ihe  entire 
I  one  of  simple  camparisona  tmd  cpeciul  ufjustineut  to  obtain  d  cei^ 
IftinaTengo. 


339. 


RULE. 


Compute  the  balance  of  gain  or  loss  on  the  definite  quantities 
taken  ;  then  caTicel  this  balance  by  taking  a  sujficient  tjuanlity  of 
ime  or  more  of  the  same  or  other  elemente  furnished. 

(Note. — It  is  genentllj'  convenient  to  arnnge  the  niimbera  ahoning  the 
dlflhrent  gnAea,  gsiua.  etc.  hi  columna.  uid  to  mark  gain  + ,  and  loss  — . 


A.  HF  LES. 


.  A  grocor  wishes  to  mix  100  lb.  of  coffee  @  13  cts.,  und  90 
I.  @  10,«,  with  coffuc  @  9f,  to  make  a  grade  worth  llf.    How 
mocb  of  each  kind  must  he  take  ? 

Since,  in  taking 
100  O  12,  and  00 
@  10,  there  is  a 
balance  of  10  loea, 
as  many  \tsa\3  @  9 
mmt  be  taken  aa 
there  are  2'6  (tha  , 
guin  on  1  @  9}  in: ' 
10;  that  is.  {100- 
90)^2=5,  which 
is  the  number  to  be  entered  in  the  column  eliowiiig  how  many 
{tartj  or  units  of  each  element  must  be  tukcn.  Tlie  headings  of 
e  seTcral  columna  indicate  their  use.  The  proof  is  by  Alligation 
ial. 

.  A  farmer  wiahea  to  mix  CO  bushels  of  corn,  at  CO  cents  a 
4el,  with  rye.  at  76  cents;  barley,  at  50  cents;  and  oats  at  45 
KDta    What  (juantity  of  rye.  barley,  and  oats  must  be  taken  thirt ' 
«  mixturu  muy  be  worth  65  cents  a  bushel  F 


OPE 

ATION 
Total 

^^. 

Total 

ft      12     I-     100 
^     10     1+        90 

100- 
90  + 

12.00 
9.00 

.45 

E       9     Z-t-         5 

10- 
10  + 

Proo/.— If  ia5  1b.areWorth    .    . 
1  lb.  is  worth 

$31,45 
.11 

186 


AKALTSIS. 


60 

75 
50 
45 

6  + 

10- 
15  + 
20  + 

60 
30 

300+ 

300- 

NOTB.— Obtenre  thml  ^  lorn  on 

65      75      lU-      6i)     dUU-        60,aiidthatifelem«itB<a60ori5b6 

indaded,  they  must  be  Wl^iy^  ijj 
taking  more  (^  75 ;  the  loss  on  8  (^  75 
hftlandng  the  gain  on  2  (g^  50,  and  the  loea  on  2  (^  75  ^^i^nffSng  the  gain  on 
1  (^  45.    Hence,  take  60  (^  60, 85  (^  75, 2  (^  50,  and  1  (^  45. 

3.  In  what  proportions  may  a  grocer  mix  100  lb.  of  coffee  d 
12^  with  coffee  at  15, 10,  and  8  cents,  to  make  a  grade  worth  11 
cts.  per  lb.  ? 

4.  How  much  water  is  required  to  reduce  70  gal  proof  spirits 
to  thirty  under  proof;  that  is,  grade  100  to  grade  70  ? 

5.  How  much  water  is  required  to  reduce  forty  gaL  40  oyer 
proof  to  proof? 

6.  How  much  gold,  24  carats  fine,  must  be  mixed  with  10  oz. 

21  carats  fine,  and  10  oz.  20  carats  fine,  to  make  a  quality  of  gold 

22  carats  fine  ? 

3-iO.  To  form  an  indefinite  or  a  definite  amount  of  a  com- 
pound from  several  elements,  all  of  which  are  to  be  used  in  due 
proportions. 

Thus,  a  componnd  of  sugars  at  7,  9, 12,  and  13  ct&,  may  be 
required  to  be  worth  11  cts.  per  lb. 

On  every  lb.  ®  tf,  sold  @  11/,  there  will  be  a  gain  of  4/,  hence 
on  \  lb.  there  will  be  a  gain  of  If,  Thus  we  may  show  that  in 
each  case  the  reciprocal  of  the  difference  between  the  average  price 
or  grade  and  the  price  or  grade  of  the  element,  indicates  the 
amount  of  the  element  on  which  there  would  be  a  unit  of  gain  or 
loss,  and  it  is  only  necossary  to  so  adjust  and  modify  these  as  to 
balance  the  gains  and  losses,  to  solve  any  problem.  For  con- 
venience, columns  may  be  formed. 

In  this  case,  as  there  are 
two  gains  and  two  losses,  no 
adjustment  is  necessary,  and 
the  reciprocals  entered  (in 
the  column  of  lb.)  indicate 
the  proportional  quantities 
required.  As  it  is  more  con- 
venient, however,  to  take  in- 
tegral lb.,  equi-multiples  or  equi-aliquots  of  these  primary  num- 


At. 

El'8. 

7 
9 

12 
13 

Lb. 
1- 

Lb. 

1 
1 
2 
2 

Value." 

7 

9 

24 
26 

11 

^^! 

Proof 

6 

66 

11 
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bers  may  be  taken«  and  we  may  consider  particular  elements  aa 
balancing  one  another,  and  treat  them  as  thus  combined,  indi- 
cating the  combinations  by  linking. 

Generally  the  simplest  derivative  proportionals  may  be  ob- 
tained by  dividing  balancing  or  combined  elements  by  the  great- 
est common  divisor  of  the  reciprocals  entered.  Thus  the  1st  and 
4th  aboYe  may  be  divided  by  \,  and  the  2d  and  third  by  i,  giving 
a  new  column  of  proportional  parts.  The  proof  is,  of  course,  the 
same  as  in  Art  339.  The  three  steps  ore — Isi  Find  reciprocals; 
2d.  Adjust;  3d.  Beduce,  if  necessary. 

341.  RULE. 

When  the  number  of  elements  of  higher  grade  than  the  average 
is  equal  to  the  number  of  elements  of  lower  grade  tlian  the  aver- 
age,  take  the  reciprocal  of  the  difference  between  the  value  of  each 
element  and  the  average  value :  this  will  indicate  the  quantity 
of  each  element  required  for  the  compound. 

When  there  is  not  an  equal  number  of  higher  and  lower  grades, 
such  elements  mag  be  repeated  in  the  compound  as  will  secure  an 
equal  adjustment  of  gains  and  losses. 

Notes. — 1.  For  convenience,  the  elements  and  reciprocals  may  be  ar- 
ranged in  colamns,  those  reciprocals  affording  gain  being  marked  + ,  and 
loss  —,  and  balancing  results  being  united  by  curved  lines  or  links. 

2.  Primary  balancing  results,  divided  by  their  G.  C.  D.,  will  give  the 
integral  number  of  proportional  parts  that  may  be  used. 

8.  Eqai-multiple8»  or  equi-aliquots,  of  proportional  parts,  or  of  elements 
and  the  average,  may  be  taken,  if  more  convenient  in  the  operation. 

342*  EXAMPLES. 

1.  Combine  grades  of  20, 18, 24, 22,  and  23  to  form  a  grade  of  21. 

operation. 


At. 


21 


Recip- 
rocal 
parts. 

A^QPtment  of 
parts. 

.c. 

4 

Derived 
propor- 
tional 
parts. 

Bl'a. 

No.  gains 

and 

lessee. 

Prlmarj      I 
results. 

V«lne. 

20 

1  + 

2  + 

2\   ^ 

4 

80 

18 

1  + 

1  + 

1^^ 

H 

1 

18 

24 

1  — 

1- 

L,  1 

1 

24 

22 

1  — 

1- 

W  ^ 

4 

2 

44 

23 

i- 

1- 

i^   - 

'_  1 
"2    . 

1 

23 

9    ^ 

1  189 

Proof 
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3  3 

3-5-3  1 

3       -r3  1 

1  1 

1  1 


JSoTEA, — 1.  Obeeire  in  thia  example  that  cue  of  the  elemeiite  afiwffiiig 
gain  mnet  be  taken  ttciee  to  balance  two  elementa  of  lois. 

2.  Another  method  18  freqnentlj 
1+2=    3  3        uoed, called  the  met^M  £y  luOwv. 

Thus,  each  element  above  the  avei^ 
age  grade  Ib  linked  with  one  below 
the  average,  and  the  dHTerenoea  aie 
written  <^ipoeite  the  element  wilii 
which  eadi  one  is  linked.  It  will  be  observed  in  this  example,  thai  the  gain 
on  8  (^  20  balances  the  loss  on  1  @  22  and  1  @  29,  etc  The  primazy  ve- 
salts  may  be  reduced  as  in  the  other  method. 

2.  Mix  Eagars  at  1, 10,  and  12  ct&y  to  form  a  grade  worth  9 
ct&per  lb. 

3.  Mix  teas  at  50,  60,  70,  and  90  cts.  to  form  a  grade  worth 
80  eta. 

Note. — ^Each  of  these  numbers  maj  be  divided  hy  10  before  comparing. 

4  How  can  a  fanner  mix  oats  at  40  cts^  com  at  50  cts^  lye  at 
70  cts.,  and  wheat  at  90  ct&,  to  form  a  compound  worth  60  cts.? 

5.  A  merchant  has  teas  worth  GO,  75,  80,  and  100  cents  per  lb. 
How  much  of  each  kind  must  he  take  to  make  a  mixture  worth 
85  cents  per  lb.  ? 

6.  A  wine-merchant  wishes  to  mix  wine  worth  $1.20  and  $1.40 
per  gallon  with  water.  How  much  of  each  kind  must  he  use  to 
make  a  mixture  worth  $1.00  per  gallon  ? 

7.  A  goldsmith  wishes  to  combine  gold  22  carats  fine;  19 
carats  fine;  18  carats  fine;  and  17  carats  fine.  In  what  propor- 
tion must  they  be  united  that  the  compound  may  be  20  carats 
fine? 

8.  A  wine-merchant  wishes  to  fill  a  cask  containing  36  gallons 
with  a  mixture  of  wines  worth  $1.00,  $1.20,  $1.50,  and  $1.60  per 
gallon.  How  many  gallons  of  each  kind  must  he  take  that  the 
mixture  may  be  worth  $1.40  per  gallon  ? 

Note. — For  proportional  parts  in  any  amount  see  Art.  884.  Ex.  5. 

9.  A  trader  wishes  to  fill  10  casks,  each  containing  28  gallons^ 
with  a  mixture  of  brandy,  mm,  and  water.  If  the  brandy  is 
worth  80  cents  a  gallon,  and  the  mm  95  cents,  how  many  gallons 
of  each  must  be  taken  that  the  mixture  may  be  worth  75  cents  F 
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10.  What  is  the  least  number  of  poanda  of  each  element  in  a 
Imixture  of  teas  worth  98  cts,  per  lb.,  formed  of  grades  @  85, 105, 
95,  and  110  cts.? 

11.  Mix  sugars  at  14*,  13<,  121,  ^°^  ^^1  ^*^>  ^  ''o'™  "  grade 

13.  Mix  coffees  at  16, 17 J,  18J,  and  IDJ  cts.  to  form  a  grade 
wortli  18i  ctA  ? 

13.  Mix  liquors  at  80,  90, 115, 130,  and  145  cts.  per  gal,,  to 
fonn  a  grade  worth  $1.00  per  gal. 

14.  Make  np  1200  lb.  sugar  worth  13J  cts.,  from  grades  worth 
14, 13J,  18, 12^,  and  12  cts. 

15.  A  man  sold  13  fowls  for  $8,45,  receiving  the  following 
prioefl,  viz. :  For  a  turkey  $1.,  for  a  goose  75  cts.,  for  a  duck  GO 
cts,  and  £x  a  chicken  50  cti    How  many  of  each  did  he  sell  F 


343. 


SECTION    XVI. 

INVOLUTION. 
MENTAL    PROBLEMS. 


1.  WhatiaSxS?    3x3x8?    2x2x2x3? 

2.  What  product  is  obtained  by  uang  3  three  times  as  a  factor? 

3.  (3  X  3)  uaed  twice  na  a  factor  ?    How  many  factors  of  3  each 
VVoald  give  the  same  product  ? 

4  What  ifl  the  third  power  of  4.  or  the  product  of  three  4'b  ? 

5.  What  is  the  quotient  of  the  4th  power  of  2  divided  by  the 
I'Sd  power?    Wbat  ]>owlt  of  2  is  this  quotient? 

6.  What  power  of  3  is  obtained  by  dividing  the  2d  power 
|l7  3? 

7.  What  is  the  quotient  of  the  first  power  of  any  number  di- 
Ftided  by  ttie  number  itself? 

Notx. — The  fesalta  of  snccegslvR  dlvlBiotm  o(  mljt  power  hj  the  namber 
ef  wUdi  Ilia  ■  power  mar  be  ibowuBi  foUowii 
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84-1-4= 

16 

=4»-i-4= 

zP 

16-1-4= 

=4«-i-4= 

=4" 

4-h4= 

=4»-i-4= 

=4* 

1-1-4= 

1 
~4> 

J,4= 

4  X  ' 

1 

4-^-= 

1 
4x4 

1 
x4""4F 

In  a  Bimilar  maimer  it  may  be  sliown  that  the  0  power  of  any  number  1* 
an  expression  equivalent  to  1,  and  that  the  reciprocals  of  powers  ara  1  dl- 
Tided  by  the  powers.  It  is  evident  that  there  is  really  no  tero  power  of  any 
number,  for  nothing  but  1  can  be  produced  by  using  1  as  a  factor,  and  mudi 
less  can  any  product  result  from  using  1  no  times  as  a  factor. 

344*  1.  The  process  of  obtaining  any  power  of  a  number  is 
called  Involutlmi. 

2.  The  first  power  of  a  number  is  the  number  itself.  This  is 
also  called  the  root  of  all  the  powers. 

3.  Any  power  higher  than  the  first  is  the  product  obtained  by 
using  the  number  several  times  as  a  factor. 

34S*  The  name  of  any  power  is  derived  fixim  the  number  of 
tBuctoTS,  equal  to  the  first  power,  of  which  it  is  the  product  Thus 
the  product  of  four  5'3  is  the  4th  power  of  5 ;  the  product  of  six 
lO's  is  the  6th  power  of  10 ;  or  5  x  5  x  5  x  5=5*=C25,  etc. 

340.  1.  The  second  power  of  any  number  is  also  called  the 
square  of  the  number,  because  the  product  of  two  equal  dunen- 
sions  of  any  area  gives  the  area  of  a  square.     ( Ari  284.) 

2.  The  third  power  of  a  number  is  also  called  its  cubCp  be- 
cause the  product  of  three  equal  dimensions  of  any  volume  gives 
the  contents  or  volume  of  a  cube.    (Art  285.) 

347*  The  degree  of  a  power  is  indicated  by  an  index  or  expo- 
nent,  which  is  a  smaller  figure  placed  at  the  right,  and  a  little 
above  the  root  or  first  power.    Thus, 

2*  indicates  the  fourth  power  of  2. 

6"  indicates  the  tenth  power  of  6. 

(I)*  indicates  the  square  of  |. 

(2  +  3)'  indicates  the  cube  of  (2+3). 

(5')*  indicates  the  sixth  i)ower  of  the  square  of  5. 

Note. — The  parenthesis  is  used  in  connection  with  the  index  in  caaefl  of 
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eommon  fractions,  any  combination  of  eeveral  terms,  or  any  modified  ex- 
pression of  a  single  term. 

348*  1.  The  square  of  any  number  consists  of  twice  as  many 
figures  as  the  root,  or  one  less, 

2.  The  cube  of  any  number  consists  of  three  times  as  many 
figures  as  the  root,  or  one  or  two  less. 

Note. — ^Let  the  pupil  observe  these  facts  respecting  all  the  squares  and 
cubes  he  is  required  to  find,  and  let  him  aUo  observe  how  many  figures  in 
the  4th,  5th,  6th,  and  other  powers  as  compared  with  the  number  of  figures 
In  the  root. 

349*  1.  JUnear  units  in  the  decimal  system  have  a  ratio 
q/10. 

Thus  42526  linear  feet  are  equivalent  to— 

4  units,  each  10000  ft.  long. 
+  2         "  1000     ** 

+5  "  100     « 

+2  **  10     " 

+  6  "  1     « 

2.  The  squares  of  decimal  units  have  a  ratio  of  100. 
Thus  42526  sq.  ft  are  equivalent  to— 

4  units,  each  100  ft  square,  hence  each  containing  10000  sq.  ft 
25  «  10    "  '*  "  100     « 

3.  The  cubes  of  decimal  units  have  a  ratio  of  1000. 
Thus  42526  cu.  ft  are  equivalent  to — 

42  units,  each  10  ft  cubed,  hence  containing  1000  cu.  ft 
H-526  «  1    "  "  1      « 

^^nd  21^16,457  cu.  ft  are  equivalent  to — 

21  units,  each  100  ft.  cubed,  hence  each  containing  1000000  a.  \ 
S-316  «  10    «  "  "  1000    '' 

-f.457         «  1    «  «  «  1    « 

350.  Any  combination  of  factors  may  be  separated  into  any 
Convenient  number  of  composite  factors.    Thus, 

3x2x5x6x9x7x2x4=(3x2x5)x(6x9)x(7x2x4), 

or  (3x2)x(5x6)x(9x7)x(2x4), 

cr  any  other  form  of  the  combination  involving  the  use  of  these 
terms  as  factors  only. 
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So3x3x3x3x3x3x3  =  (3x3x3)x(3x3x3)x3=3'xS' 
x3=3',  and 

5x5x5x5x5x5x5x5x5= 
(5x5x6)x(5x5x5)x(5x5x5)=5*x5*xT5*=5*. 
As  the  same  may  be  shown  for  any  number,  we  conclnde  that — 

1st.  The  product  of  any  two  or  more  powers  of  a  number 
equals  the  power  whose  index  is  the  sum  of  the  indices  of  the 
factors.    Thu8  4'x4*=4^    25' x  25' x  25* =25*. 

2d.  The  product  arising  from  using  any  power  of  a  number 

several  times  as  a  factor  equals  the  power  whose  index  is  equal  to 

the  index  of  the  factor  multiplied  by  the  number  of  times  it  is 

used  as  a  factor.    Thus  4'  x  4«  x  4'=(4')'=4*.    172*  x  172*  x  172* 

xl72'=(172')*=172". 

(49'y  X  (49')'  X  (49')'=(49*)'=49'*. 

33 !•  To  find  a  power  of  any  number — 

1.  Find  the  third  power  of  516. 

51C  X  516  X  516=137388096. 

2.  Find  the  12th  power  of  1.12. 

OPEBATION. 

1.12  X  1.12  X  1.12  X  1.12*  X  1.12"=1.12"=3.8959738+. 

RULE. 

To  find  either  the  2d  or  3d  power,  use  the  first  power  as  many 

times  as  a  factor  as  there  are  units  in  the  index  of  the  power  re» 

quired.    For  powers  above  the  third,  find  the  product  of  any  two 

or  more  powers  of  the  number,  the  sum  of  whose  indices  equals 

the  index  of  the  required  power. 

Note. — The  second  imrt  of  this  rale  is  equivalent  to  an  extended  appli- 
cation of  the  first  part.    (Art.  850.) 

SS2.  The  following  table  of  squares  and  cubes  should  be 
learned  perfectly  by  the  pupil,  as  a  knowledge  of  these  is  most 
frequently  required  in  finding  roots: 


No. 
1 

Sqnan. 
1 

Cnb.. 
1 

No. 
7 

Bqnue. 
49 

coiw. 
843 

2 

4 

8 

8 

64 

612 

3 

9 

27 

9 

81 

729 

4 

16 

64 

10 

100 

1000 

6 

25 

125 

11 

121 

1331 

6 

36 

216 

12 

144 

1728 
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XoTE. — The  squares  might  be  continued  much  fwther  to  odvimtagc,  uid 
Ughor  powcre  of  the  numbers,  from  1  to  0,  might  be  learned. 


S.  Ci'. 

3.  4.5*. 

4.  50'. 
fi.  (0*. 

e.  o\ 

7.  99*. 

8.  999'.    (Art.  lis.) 


U.  (9J)'. 

15.  1.06'. 

16.  1.10*. 

17.  3.13"-     (a.l2'x2.12')*. 

18.  (f4)'. 

19.  (5x7x5)'. 

20.  125'.     (Alt  182.)     H"-^ 

21.  972'. 


10.  99'. 

11.  999'. 

12.  100'. 

13.  (Gi)'. 


23.  1.125". 

24.  (31)'. 

25.  (I  of  .2)'. 

26.  (8^)'. 


KoTBB. — 1.  In  aqutinng  a  mixed  number,  when  the  fmctlon  is  i,  ths 
■qave  of  the  (tactiou  ma;  be  annexed  to  the  product  of  the  whole  number 
hj-  a  (iui.>r  greator  by  1.     Tliua  (8^  *  8^)  =(8  .  0|  +  (i  >  J)-731. 

2.  ^Vlien  there  would  be  more  than  bI£  or  seven  det^imal  pkma  in  Ei 
[nw*T,  It  Is  generally  eufflf^ieni  tu  drup  the  rest  u  In  contraction  of  multi- 
pUWlou  ot  dedm&la.    (Act.  35T.) 


IHVOLOTIOH    BY    AHALYSIS. 

SSd.  If  any  Bumbor  be  separuted  by  analysis  into  two  parta 
vlioee  iinitd  have  a  ratio  of  10,  and  be  involved  in  this  form  to 
BHJ  puwer,  the  furni  of  the  {tartia]  products  will  show  the  relation 
of  the  parts  of  the  root  to  the  complete  power.  Thus27=20  +  7; 
Ma=120  +  5;  340=300+40;  16500  =  16000  +  500,  the  ratio  be- 

r  tween  the  two  orders  in  the  analysis  of  each  nnmber  being  10. 

I  Now  take  any  one  of  these  and  involve  it,  keeping  the  parU 
■eporate,  and  compare  the  results  with  those  obtained  by  the  ordi- 
n»ry  process.  Thue  take  340=300  +  40,  and  multiply  ewh  part 
of  the  mnltiphcand  by  each  part  of  the  mnlliplier,  at  first  simply 
indicating  the  composition  of  the  partial  products,  and  nfl^^rwarda 
combining  them.  Use  A,  B,  0,  etc.,  to  refer  to  the  several  parta 
in  tho  operation. 
13 
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300+40  = 
300+40  = 


(300x40) +40'=  A 
300'+  (300x40)  =B 

300* +2(300  X  40)  +  40'  =0 
300+40  = 

(300'  X  40)  +  2(300  x  40')  +  40*  =D 
300*  +  2(300*  X  40)+   (300x40*)  =E 

300* +3(300'  X  40)  +  3(300  x  40')  +  40'  =F 


300+40: 
800+40: 


340 
340 


A=  12000  +  1600: 

B=90000  + 12000 

C  -  90000  +  24000  + 1600 : 

300+40: 


13600 
:     1020 

:     115600 
:  340 

:  4624000 
346800 


D  =  3600000  +  960000  +  64000 ; 

E  =     27000000  +  7200000 + 480000 

F=27000000  + 10800000  + 1440000  +  64000=39304000 

Thus  340' =(300 +40)' =300' +  2 (300x40) +40',  or  letting  i 
represent  the  1st  part  and  u  the  2d;  ^'+2/  w  +  w'=(/+f*)'.  Thus 
also  340' = (300  +  40)'=300'  +  3  (300'  x  40)  +  3  (300  x  40')  +  40'.  or 
letting  t  represent  the  1st  part  and  u  the  second;  /*  +  3/' u+Btu* 
+u'=(^  +  w)'. 

355»  As  any  number  may  be  analyzed  and  inYolved  in  a 
similar  manner,  we  conclude  that — 

1st.  The  square  of  any  number  is  equivalent  to  the  eqaare  of 
the  number  separated  into  two  parts,  which  is  equal  to  iJie  square 
of  the  first  party  plus  twice  the  product  of  the  first  part  by  the  sec* 
ond  part,  plus  the  square  of  the  second  part. 

2d.  The  cube  of  any  number  is  equivalent  to  the  cube  of  the 
number  separated  into  two  parts,  which  is  equal  to  tlie  cube  of  the 
first  part,  plus  three  times  the  square  of  the  firsi  pari  into  the 
second  part,  plus  three  times  the  first  into  the  square  of  the  eeoond, 
plus  the  cube  of  the  second  part 


Notes. — 1.  These  same  relations  may  be  shown  with  the  geomelxica] 
figures  of  the  square  and  the  cube. 
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2.  A  knowledge  of  them  lelationB  is  of  ntilify  in  moiital  involnUooi^  and 
of  great  importance  in  evolation* 

356*  EXAMPLB8. 

Note. — Only  partial  pxodacts  and  their  enm  should  he  torfttMk 

1.  128'=(120+8y=120'+2  (120x8) +8* =14400 +1920 +64 
=16384 


2.  1190\ 
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1100'  =  1331000000 

3  (1100^  X  90)  =  326700000 

S  (1100  X  90')  =      26730000 

W  =  729000 


1190'  =  1685159000 

1 

r    216000 =<» 

1 
3.  64'=  ( 

i 

+  43200=3  r« 
+    2880=3  <«• 

1 

+        64=tt' 

262144=<'+3  f  «+3  <  «•+«•=(<+«)• 

4.  1290*. 

8.  39'. 

6.  85*. 

9.  6.6*. 

6.  78*. 

10.  98'. 

7.47*. 

11.  1170'. 

EVOLDTIOR. 

SS7.  MENTAL  PROBLEMS. 

L  Of  what  number  is  81  the  square? 
2.  Of  what  is  64  the  cube  ? 

8.  Of  what  is  125  the  cube? 
4  Of  what  is  L44  the  square? 
6.  Of  what  is  625  the  cube? 

6.  Of  what  is  1728  the  cube  ? 

7.  Of  what  is  81  the  cube  ? 
a  Of  what  is  1331  the  cube  ? 

9.  How  much  does  92  exceed  a  perfbct  cube?    Of  what  is  a 
greater  part  the  cube? 
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10.  What  is  the  greatest  square  in  160  F 

11.  What  cube  in  999  ?    Of  what  ? 

12.  What  square  in  99  ?    Of  what  ? 

13.  What  cube  in  700  ?  Of  what  ? 
14  What  cube  in  540 ?  Of  what? 
15.  What  cube  in  472  ?    Of  what  ? 

338*  1.  The  process  of  finding  one  of  seyeral  equal  factors  of 
a  product  is  called  extracting  the  root  of  a  power,  or  Evolution, 
It  is  simply  a  process  of  &ctoiing.    (Art.  164.) 

2.  The  names  of  different  roots  correspond  with  the  names  of 
the  powers.  Thus  one  of  two  equal  factors,  or  the  root  of  a  square, 
is  called  the  square  root ;  one  of  three  equal  fiictors,  the  cube  root; 
,  one  of  four  equal  factors,  the  fourth  root,  etc 

*350*  The  root  required  is  generally  indicated  in  either  of  two 
ways — 

Ist.  The  radical  sign,  ^  ,  is  placed  before  the  number,  with  & 
smaller  index  before  it,  except  the  index  of  the  square  root,  which. 
is  generally  omitted.    Thus  the  square  root  of  25  is  indicated  bj' 

V2S,  the  cube  root  of  27  by  ^27,  etc. 

2d.  Roots  are  also  indicated  by  using  a  fractional  index  at  th» 

right  of  the  number.    Thus   1^15=144'^;  v/iO(JO=1000^,  and- 
these  are  read  q&  powers,  thus,  "1000  to  the  one-third  power.** 

Fractional  indices  arise  from  factoring  powers.  Thus  if  7* 
be  separated  into  two  factors  it  becomes  7*  x  7',  and  as  2=^,  thi* 

4  4  II 

may  be  written  7^  x  7-.    In  a  similar  manner  7=7^  x  7-^. 

Hence  a  root  of  any  power  may  be  indicated  by  a  fraction  ex- 
pressing the  ratio  of  the  index  of  the  power  to  the  index  of  the  root. 

Thus  Vi8"»=:i8^=18»  =  18;  1^20^=20^  =  20'=400,  and  V8r= 
8li-9.     V(^7=(|)'.. 

3(i0*  A  number  may  be  a  perfect  or  an  imperfect  power  of  a 
required  root  Thus,25  is  a  perfect  square  but  not  a  perfect  cube. 
The  exact  root  of  an  imperfect  power  cannot  be  found,  and  such 
a  number  is  called  a  surd.  Prime  numbers  are  imperfect  powers 
of  all  roots  except  themselves,  which  are  the  first  roots  of  their 

fii-st  powers.    Thus  f^,  v^l6,  V2,  v/36,  are  surds.    Surds  are  also 
sometimes  called   irrational  quantities,  and  perfect  powers,  as 

v^8,  VI6,  V3C,  are  sometimes  called  rational  quantities. 
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3G1.  1.  LogarlthmH  (log.)  are  indices  of  powers.  Every 
oimiber  may  be  regarded  as  some  power  of  10,  which  is  called  lie 
liase,  and  loguritlims  are  Qie  indices  i>f  these  powers  of  10,  most  of 

Ptliem  being  proper  or  improper  fractious.  Tliua  the  index  or  log- 
■rilhm  of  1000  is  3,  that  is  1000  ia  the  3d  power  of  10 ;  the  log.  of 
851.10  is  about  2.4  or  =J,  that  is  251.10  is  the  10th  root  of  the 
Mth  power  of  10;  251.10= 10 ■"=10'' 

2.  Knowing  the  logs,  of  two  or  more  nnrabers,  the  log.  of  their 
|iroduct  may  be  found  simply  hy  adding  the  logs,  of  tlie  numbers 
(Art.  350, 1) ;  the  log.  of  their  quotient  by  finding  the  difference 
of  the  logs.  The  log.  of  any  power  of  a  number  may  be  found  by 
maltiptying  the  log.  of  the  number  by  the  index  of  the  power  re- 
qnired  (Art.  350,  2),  and  Ihe  log.  of  any  root  of  a  number  by 
dividing  the  log.  of  the  number  by  the  index  of  the  root  required, 
rbua,10*xlO'=10';  10'H-10'=10':  (10')'=10';  (10')^=10'. 

3.  For  the  use  of  logarithms  extensive  tables  are  required. 
Only  the  fhictional  part  of  the  index,  expressed  decimally,  is  given 
in  the  table,  the  integral  part  being  known  to  be  one  lees  than  the 
number  of  integral  figures  in  the  number.  A  angle  example  may 
illustrate  ilieir  utility. 

klf  the  20th  power  of  1.08  be  required,  we  find  in  the  table  that 
a  log.  of  1.08  is 0331238 
d  multiplying  thia  by  20 20 

we  obtain 0.0084760 

as  the  log.  of  the  power  required,  and  the  tables  show  this  to  be 
the  log.  of  the  number  4.0009071  -!-,  hence  1.08" =4.6609671  +  = 

.  Conversely,  if  the  20th  root  of  4.0609671  +  were  required, 
f.  divided  by  20  would  give  the  log.  of  the  root  required,  and 
a  would  be  the  log,  of  1.08. 


saUARE    ROOT. 

I  36St  The  Square  Root  of  a  number  is  one  of  two  eqwd 
g  of  that  number.     (Art.  35S,  2.)    Thus  VT6=4;    /j=|; 

k  disUnGtion  abonld  be  made  between  tbe  nwt  of  t  numbei  laA 
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»n  equiTtlflnt  of  that  foot.    Thiu  V^V=f»ol  irldflk4iithe  eqidifmlttl^lMit 
4  in  not  the  square  root  of  V*- 

363,  1.  A  method  of  finding  the  squaze  root  may  be  difioor- 
ered  by  an  examination  of  square  numbers,  observing  the  manner 
in  which  they  are  formed,  and  the  relation  which  the  orders  of 
the  square  bear  to  those  of  the  root. 

2.  1'=  1  Obserre  that  the  square  of  a  umtof 
10*=        100       each  higher  order  occupies  two  more 

100*=    10000       places  than  the  square  of  a  unit  of  the 
1000'=1000000       next  lower  order.    (Art  349,  2.) 

3.  The  first  nine  numbers  are — 

1,        2,        3,        4,        5,        6,        7,        8,        9, 
and  their  squares 

1,        4^        9,      16,      26,      36,      49,      64^      81. 

From  this  it  is  seen  that  the  square  of  any  number  composed  of 
one  order  of  figures,  cannot  contain  more  than  two  orders. 

Oonversely,  the  square  root  of  any  number  composed  of  one  or 
two  orders  is  composed  of  but  one  order. 

4.  It  will  further  be  seen  that  the  numbers  in  the  second  line 
above  are  the  only  perfect  squares  found  below  100,  and  that  the 
square  root  of  any  number  between  any  two  of  these  oonseoative 
perfect  squares  is  between  the  two  corresponding  roots  above. 
Thus,  75  is  not  a  perfect  square,  and  its  approximate  square  root 
is  between  8  and  9. 

5.  The  first  nine  numbers  of  tens  are — 

10,        20,        30,        40,        60,        60,        70,        80,        90, 
and  their  squares, 
100,      400,      900,    IGOO,    2500,    3600,    4900,    6400,    810a 

From  which  it  is  seen  that  the  square  of  tens  gives  no  order  below 
hundreds  or  above  thousands. 

6.  In  the  same  manner  it  may  be  shown  thcU  the  square  of  ang 
number  must  contain  at  least  twice  as  many  orders,  less  one,  as 
the  number  squared.    (Art.  348, 1.) 

Note. — If  the  left-hand  figure  of  the  number  to  be  Bquared  be  more  than 
three,  the  square  will  contain  Just  twice  cLa  many  orders  aa  the  root,  TkiM, 
the  eqoare  of  456  oontaina  six  orders. 
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tenoe,  if  a  number  whose  square  root  is  required,  be  sep»- 
jito  periods  of  two  figures  each,  the  number  of  periods  will 
jUcate  the  number  of  figures  in  the  root.    Thus  tUe  squurc  root 
f  ?^(ji-tB,  or  of  4569i,oon6iHta  of  three  figures. 

h'NOTB. — It  decinul  pcrioda  bu  luineKed  Ui  aay  nomber,  the  rout  tvill  con- 
I  d<;ciiiial  figure  for  every  two  deciuiitl  places  used. 

3(14,  Observe  further,  that  the  square  of  any  number  sepa- 
rated  into  Itna  and  units  is  equal  to  the  square  of  Ihe  iens.plus 
the  product  of  ika  tens  by  (he  units,  plus  the  square  of  the 
.    (Art.  3.05, 1.) 
303.  These  two  principles  concerning  the  number  of  orders 
hi  Bny  squure,  and  the  relation  of  the  elements  of  the  root  to  the 
eqiiare,  determine  the  methods  of  extracting  the  square  root. 
Es.  What  is  the  square  root  of  4325  ? 

Ej-planation. — Since  4225  is  composed 
of  four  orders,  its  root  will  be  composed 
of  but  Iwo ;  and  since  the  square  of  units 
is  composed  of  units  und  tens,  and  tlie 
squareoftenSjOf  hundreds  and  thousands, 
we  separaJo  the  number  into  pi'rioda  of 
flgnres  each,  by  placing  a  dot  over  units  and  another  OTcr 
idrttds. 

yow  4S  must  contain  the  square  of  the  ten's  figure  of  the  root, 
gre;it*!3t  perfect  square  in  42  is  30,  the  square  root  of  which  is 
Hence  G  is  the  ten's  figure  of  the  root  Subtracting  thft. 
lare  of  the  ten's  figure  of  the  root  from  42  hundreds,  we  have  8 
lUndj'eds  for  a,  remainder,  to  wliicli,  if  the  25  units  be  added,  we 
■hall  have  625,  which  is  composed  of  twice  the  product  of  the  tens 
o/ihe  root  by  Ike  units  {to  be  found)  plux  the  square  of  the  units, 
'Now  the  product  of  tens  by  units  gives  no  order  lielow  tens, 
GS  tens  must  contain  twice  ihe  product  of  the  lens  by  the 
It  may  contuiu  mort-,  sinoi:  Ihu  square  of  units  may  give 

I  If  62  tens  be  divided  by  3  x  C  tens,  or  12  tens,  the  quotient,  5, 
il  Iw  the  unit  fyure  of  the  root.  By  placing  5,  the  unit  figure, 
■ttlie  right  of  12  tens,  and  muUiplyiug  the  result,  125,  by  5,  the 
[iroduct  will  be  t^vice  the  teus  by  the  units,  plus  the  bquare  of  the 


OPEEATION. 

4235(05 
!j2=18         3G 
;0+5= 185)025 
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3GB'  The  pnxieaB  of  this  gtoIuUou  may  also  be  illnsttated  by 
le  use  af  diagrams. 

Ex.  Find  the  square  root  of  025. 
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(!25(25 
i'=  _4 
:     40)225 


(ax20)+3x5 
=2(20x5) +  5'= 


-  --SrW-l rlO.lf^l-J- 

;;::|;^p:;:;f 

--| — 

m         PI  pJ' 

■-t--- 'fiF±r 

Explanaiion. — The  number 
G25  muy  bo  regarded  as  ref^ 
ring  to  anitB  of  area,' say  sheets 
of  tin,  each  1  ft  square,  and 
these  ore  to  bo  arranged  in  the 
form  of  a  Bqoare.  (Arts.  346, 1, 
and  340,  3.)  Wo  observe  that 
7  there  are  6  squares  of  10'  each,  but 
only  4  of  these  can  bo  used  at  fiis^ 
as  that  is  the  greatost  square  in  6- 
The  root  of  4  it)  2,  so  vc  constmet  a 
squaro,  A  B  C  D,  20  I-y  20,  consist- 
ing of  4  squares  of  10*  each,  and  still 
have  remaining  2  squuri-s  of  10*  each, 
e<iiial  to  200  squares  of  1'  each,  wid 
Zo  squares  of  1*  each,  or  225  squares 
a  of  1'  each  to  be  added  to  the  eqaora 
already  formed  in  such  a  manner  m 
to  still  make  the  figure  a  perfect  square.  Additions  may  nvv  be 
made  on  two  ddcs  of  the  square,  requiring  F  B  +  BP,  (3x20)=40 
units  in  length,  hence  the  addition  may  bo  (2SO-r40),  or  fi  units 
in  breadth,  giving  as  the  contents  of  the  two  side  additions,  A  E 
^KBondCMLB,2x(Wx8) 
= 200,  while  the  nswiningU 
squares  of  1'  each  ■»  ■«• 
ranged  in  the  small  wcpm 
K  B  L  N,  a  single  Kjnare  Jj 
5' ;  or  OS  (ho  rectangles  ^% 
C  L,  and  B  'S,  have  ths  si 
width,  the  contents  of  | 
three  may  be  com])iittd.-« 
gethor,  making  (3  >; 
x6-2(20lfi5)H 

Lrthe 


Aftve  been  made  to  complete 
■which  the  conteutsare  85'=C25. 
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1 1.  Separate  llie  given  number  into  periods  of  two  figurea  each, 
mencing  at  tiniis. 

1 2.  Fiad  t/te  greatest  perfect  square  in  the  left-hand  period  and 
t  its  root  on  the  right  as  the  highevt  order  of  the  root. 

I  3.  Subtract  Ike  square  of  the  root  figure  from  the  left-hand 
jteriod,  and  to  the  remainder  annex  the  next  period  for  a  dteidend, 
i.  Double  the  part  of  lite  root  already  found  for  a  trial  divi- 
sor, consider  how  many  times  it  is  contained  in  the  dividend,  ex- 
clusive of  the  right-hand  figure,  and  write  the  quotient  as  the  next 
^gure  of  the  root  and  also  at  the  right  of  the  trial  divisor. 

S.  Multiply  the  divisor  thus  formed  bg  the  last  found  figure 
of  the  root  and  subtract  the  product  from  the  dividend. 

0.  To  the  remainder  annex  the  next  period,  and  divide  one- 
ttnth  of  this  number  by  doable  the  root  foiindor  by  Ihesuin  of  the 
last  true  divisor  and  the  last  root  figure,  and  proceed  as  before. 

KOTBS. — 1.  The  loft-hfind  period  oftrn  eontainB  but  one  figure. 
B.  Twtra  the  root  alreKlf  found  is  raited  the  trinl  tHiitor,  Bltice  the  exftct 
Fot  may  liot  be  tlio  next  figure  of  the  rant.     Tliu  quolicut  moj  be  too 
),  In  irlildi  CUM  i^  muiit  bo  made  leas.    Tbo  true  divisor  In  tbo  trial  dl> 
(otuidored  bb  tens.  pluH  tbo  uew  rciot  figure. 

Wl)«n  any  dividend,  cxdu.iivo  of  Its  right-limid  figure,  is  not  luge 
\ia  its  trial  diri&or,  place  n  cipher  for  the  nr^t  figure  of  the 

1,  ud  double  tli«  root  tliuB  formed  for  i  new  trial  diviwir,  nnd  form  & 
ideod  by  briosing  down  the  ueit  period. 

4.  When  there  Is  a  remainder  after  all  the  periods  are  used,  nnnei  a 
period  of  two  dphei?,  nnd  thuB  continue  the  operation  until  the  requlsit* 
-Muiibor  of  drrimal  places  iti  obtained  In  this  case,  there  will  be  a  remsla- 
how  far  soever  the  operalion  be  continued,  Bince  the  equaro  of  no  ona 
i«  digita  enda  with  a  riphtr. 
t.  The  square  pnt  r>f  a  mrnmnn  fraction  may  be  found  by  taking  the 
of  both  tcrniB  when  they  are  perfect  sqnareB.  Wlien  both  tcrniB  of  % 
fracllon  ore  cot  perfect  sqaareB,  and  cannot  be  chanffpd  to  perfect  M^uares, 
Uie  nxrt  of  the  tiaction  taunot  bo  exactly  found.  The  apjiroxiniate  root, 
iTor,  nmy  bn  found  hy  multiplying  the  numerator  of  the  fradion  by  the 
^r,  nnd  cTstracting  the  riiot  of  the  product,  and  diiiding  the  result 
wiiinator.  By  citractlng  the  root  to  decimal  placed  the  error  maj 
Iraaenod. 


^Ru 
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6.  In  finding  the  eqnare  root  of  a  decimal  or  a  mixed  dedmal^  eoauiM&ee 
separating  into  periods  at  the  order  of  units,  and  place  a  point  over  eveiy 
alternate  figure  towards  the  right  and  left.  If  there  be  an  add  number  of 
decimal  places,  annex  a  cipher. 

7.  Mixed  numbers  must  first  be  reduced  to  improper  iractioDB  <v  to 
mixed  decimals. 


368.  EXAMPLBS. 

1.  What  ia  the  square  root  of  133225  ? 

133225(365,  Am. 
3x3=       9 

3x2=6  6)432 
66x6=       396 

36x2  =  72  5)3625 
725x5=         3625 

2.  What  is  the  square  root  of  62.8  ? 

62^6(7.924^  Ans. 
7x7=  49 

7x2=  14.9)13.80 
14.9  X. 9=  13.41 

7.9  X. 2=   15.8  2).3900 
15.82  X. 02=  .3164 

7.92  X  2=  15.84  4).073C00 


15.844  X. 004= 

What  is  the  square  root  of— 

3.  32041  ? 

4.  492804? 

5.  94249? 

6.  2? 

7.  234.09? 

8.  .0625? 

9.  57600? 

10.  425? 

11.  18? 

12.  3.272? 


■063376 
.010224 


13.  176.89? 

15.  3W4  ? 

16.  30}  ? 

17.  69 j? 

la  24*?     - 

19.  50625^^P 

20.  726"? 

21.  83^? 

22.  (J)«? 
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CUBE    ROOT. 
!■  The  Cube  Root  of  a  number  is  one  of  three  equal 
}f  Ulst  number.     (Art.  358,  2.)    ThuB  ^27=3;  ( A)^  = 
8=6. 

^  1.  A  method  of  finding  the  cube  root  may  be  discorered 
Kamination  of  cube  numliers,  observing  how  thoy  are  de- 
ad tlie  relation  of  the  orders  of  the  root  to  those  of  the 

1'=                 1  Obson'e  that  tho  cube  of  a  unit 

10'=            1000  of  eaeh  higher  order  occupies  three 

K00'=      1000000  more  places  than  the  cube  of  the 

00'=  1000000000  next  lower  order.    (Art.  349,  3.) 
lie  first  aioa  uumbera  are — 

2,         3,         4,  G,           C,           7,           8,           9, 
ir  cubes, 

8,       27,       64,  125,       210,       343,       512,       729. 

be  numbere  in  the  second  line  are  the  only  perfect  cabes 
)00,  and  the  cube  root  of  any  number  between  any  two 
Bt©  perfect  cubes  is  between  the  two  coiTcsponding  roots. 
iO  ia  not  a  perfect  cube,  and  its  approximate  cube  root  is 
'«  and  7. 

ke  mibe  of  tho  least  numtier  of  tens  is  10'  ~  1000,  and  Ihe 
bbo  greatest  number  of  tens  is  EO'=7!i90O0,  from  which  it 
tbat  the  cuhe  of  tens  gives  no  order  below  Hiousanda  or 
}mdred-thou*ands.  - 

\  tlie  same  manner  it  may  be  shown  thai  tlie  cube  of  any 
*mutt  contain  al  katl  three  tirnea  as  many  orders,  less  two, 
ttmbtr  cubed.  Thus  the  eulje  of  any  numtier  composed  of 
lerB  must  coutain  either  ten,  eleven,  or  twelve  tigure& 
8.  2.) 

iinee  if  any  number  whose  cube  root  is  required  bo  ecpa- 
b>  periods  of  three  figures  each,  the  number  of  periods 
|oat<3  tlic  uumber  of  figures  in  the  root.  Thus  the  cube 
piiC73;  cf  13834;  or  of  8375  consiets  of  two  integral 


204  EVOLUTION. 

Note. — ^If  decimal  periods  be  annexed  to  anj  number,  tbe  root  wiD  oob- 
tain  one  decimal  figure  for  every  period  of  decimal  places  used. 

371*  Observe  further,  that  the  cube  of  any  number  mayle 
represented  by  (/+t*)'=/"+3  r  u+Z  t  «•+«•.    (Art  966, 2.) 

372*  These  two  principles  or  facts  concerning  the  number  of 
orders  in  any  cube,  and  the  relation  of  the  elements  of  tiie  root  to 
the  cube,  determine  the  methods  of  extracting  the  cube  root 

373*  The  process  of  this  evolution  may  be  illustrated  by  the 
use  of  diagrams  or  blocks. 

Ex.  What  is  the  length  of  one  edge  of  the  greatest  cube  that 
can  be  constructed  from  15625  cubical  blocte,  each  containing 
one  cu.  ft.  ? 

Since  volume  is  the  product  of  three  dimensions  (Art  285),  it 
is  evident  that  the  cube  root  of  15625  cu.  ft  will  be  the  dimension 
required.    (Art  369.) 

OPERATIOK. 

15625(25 
2*=  8      =  first  complete  cube. 

Trial  divisor,  20'  x  3=1200)  7625=l8t  dividend. 

20*  X  3  X  5=  6000= large  additions  on  3  sides. 

20  X  6*  X  3=  1500=3  long  comer  pieces. 

5*  =  125 = small  comer  piece. 

Subtrahend  =  7^=®^°^  ^^  ^^^  *®  addition^  ^ 

make  2d  complete  cub^'^ 

GEOMETRICAL    I  LLU ST  RATI  OR. 

I.  1.  The  ratio  of  units  of  yolume  is  1  ^^ 

9 

TThen  that  of  linear  units  is  10 ;  that?  ^ 
the  ratio  of  a  10  ft  cube  to  a  1  ft  cub^  ^ 
1000,  and  the  ratio  of  a  100  ft  cube  to  i 
10  ft.  cube  is  1000.     (Art  349.)     Now 
15625  cu.  ft^  may  be  considered  as  ooa* 
sisting  of  15  cubes,  each  containing  ICOO 
cu.  &„,  and  measuring  10  ft.  on  each  edge 
(represented  by  the  large  cube  sketched  in  Diagram  I),  and  of  626 
cubes,  each  containing  1  cu.  ft  measuring  1  ft«  on  each  edge  (rep- 
resented by  the  small  cube  sketched  in  Diagram  I). 
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Tiaa  may  be  conTenieittly  indicated  by  separating  15635  into 
perioda  corresponding  irith  the  different  classes  of  cnbec^  allowing 
three  fignres  to  a  Aill  period ;  thns,  15626. 

2.  Tlie  laif^  cube  tbat  n. 

can  be  constracted  &om  1 5 

■IC'/L  cnbes  contains   8  of 

theae  cnbee ;  that  i^  it  is  a 

onbe  meaaoring  3  of  these 

noita  on  each  edge,  as  shown 

Ui    diagram  IL     Therefore 

3  ia  written  for  the  fiist  &g- 
Wde  of  the  root,  and  its  cube, 
^  is  Bnbtracted  irom  the  first 
left-hand  period,  15,  leaTing 
*  remainder  of  7 10^.  cnbes. 
This  remainder  is  reduced 
to  7000  l-/t.  cubes,  and  com- 
bined with  the  period  of  the  same  order,  which  is  now  annexed  to 
tl»e  7  (Art,  62,  Note),  making  7625  1-ft.  cubes  to  be  bo  added  to 
the  first  cube  formed,  20",  as  to  make  an  enlarged  perfect  cube. 

3.  It  ia  foond  necessary  to  make  equal  additions  on  at  least 
tbiee  adjacent  sides  of  the  cube  represented  in  diagram  U,  and  it 
"Will  evidently  take  20  rows,  each  containing  20 1-fl.  cubes  to  cover 
One  of  these  aides,  20x20=20'=400;  andaa  the  three  sidea  to  be 
Oovered  are  eqnal,  it  will  take 


3  X  400=1200  1-ft  cabes  to 
Cover  them  with  a  smgle  lay 
«r  ot  the  smaller  nmta,  as 
cihown  in  diagram  III     This 
ISOO  is  cidled  a  trial  divisor 
in  the  operation,  because  the 
qaotient  of  7625  en  ft.  di-  111 
vided  by  ISOO  en.  ft.  wdl  en   ^— 
dently  indicate  abont  the    ~ 
number  of  layers  of  1ft 
cnbea  tbat  may  be  added  to 
tiie  t^ree  sides,  in  order  to  ^— 
properly  arrange  all  of  die 

units  remaining,  aflxr  the  

formation  of  the  first  cube. 


"^"^ 


-ti-^ 
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4  It  is  found  that  5  layers  of  i-fU  cnbes  may  be  added;  ftnfr 

fOTe  5  ie  written  as  tlie  next  root  figure.    The  additiona  now  nudi 

are  represented  in  diogiBm  TV,  and  since  each  of  the  3  nde  iddi- 

tions  is  20  units  sqoare,  and  is  6  nnits  in  thickneai,  the  Tidame  of 

IV. 


all  of  them  is  compnted  thus,  20'  x  5  x  3=6000  which  is  eqnm- 
lent  to  multiplying  the  trial  di\iaor  bv  the  last  root  EgnrB  fbnni 


EYOLUTION 


SO? 


I.  The  next  additions  toward  completing  the  cube  may  be 
e  most  couveniently  by  constructing  three  long  corner  pieces 
il  the  quiccB  adjacent  to  the  tliree  side  additions  just  made,  as 
1  diagram  IV,  These  aiiditioiia  arc  represented  in  dia- 
1 V,  and  aiice  each  comer  piece  is  20  units  {2-fl.  cubee)  long, 
lita  wide,  and  &  unite  high,  the  volume  of  all  of  tbem  is  com- 
1  thus,  20x5'x3=1500,  which  Lj equivalent  to  mnltipljing 
(3)  all  but  the  last  root  figure  found,  considered  as  tens,  bj  the 
B^uare  of  the  last  root  figure  found,  and  thi^  product  by  3. 

il  order  to  complete  the  cube  it  is  necessary  to  make  only  one 
r  addition  ^t  bicb  shali  M  tlio  epace  bhoitn  at  the  comer  ad- 
at  to  the  lost  additions  n  diagram  V  Smcc  this  must  evi- 
Uy  be  5  units  (1ft  cubes)  long  '>  wide  and  5  high  ita  volume 
=1J5  which  IS  the  culx.  of  tht.  lo^t  root  figure  found 


Tha  completed  cnbo  la  represented  in  diagram  VI  The 
of  all  the  additions  made  to  the  cube  represented  m  diagram 

found  to  he  7625  en  ft  which  is  equal  to  what  remained 
coustmctinp  ruhe  H  hence  the  cube  represented  m  diagram 
ompnees  (8000  +  7625)  en  ft=15625  en  ft.  and  is  the  cube 
xed,  each  edge  of  it  being  S5  ft  long,  and  its  volume 
rS6. 


\ 
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Note. — If  tlie  reqnlrad  root  i>  to  conaiBt  of  moi«  than  two  fignrei,  tl 
flgureg  olnudy  found  an;  to  be  considered  u  the  flrat  jnrt  of  the  tout,  ai 
the  next  figuru  u  the  second  part,  the  ntio  of  the  unita  of  t 
almjTB  being  lOj  tho  trltil  diviBor  ia  3  times  Uie  Bquara  of  t&e  fint  part ec 

sidered  as  tens,  the  quotient  is  the  next  root  fipiie,  ind  the  vailoiu  addl ^ 

tk>na  are  madB  ia  regular  order,  bb  shown  b^  the  operation  and  diagnuna^^H 
above,  diagrom  II  representing  euccessivelj  each  completed  cube. 

7.  The  Quits  bordering  on  one  cdgo  of  tlio  completed  cube  maj'*^^ 
all  be  regarded  as  of  tlic  amallcst  denominatioa  (I),  that  is,  1-ft-  szzz, 
cnboB,  2£>  of  whicli  ore  ebown  to  border  on  eocb  of  the  nine  edge^^^^ 

sbown  in  VI,  tbree  edges  meeting  in  each  of  the  three  points,  A^ 

B,  and  G,  or  they  may  be  regarded  as  consisting  of  S  of  the  10-9:=^^ 


cnbcs  nnd  6  of  the  1-ft  cnbes  that  axe  shown  to  border  on  eadh  f^  ^ 
the  thR'e  edgoa  meeting  in  the  point  D,  diagram  Vll,  this  dia.«-^ 
gram  re])resc]iting  an  opposite  view  of  ther  completed  cnbe  a.^ 
shown  in  VI.  This  last  analysis  properly  rq)resetit8  the  two  part^ 
of  the  root,  30  +  5=25. 


374. 


RULE. 


1.  Separate  the  nvmier  whose  cube  root  it  required  into  peri- 
odg  of  til  ree  figures  each,  by  placing  a  point  over  the  unit^  figure, 
and  over  every  third  figure  from  units  towards  the  right  and  UJl. 
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I'ind  the  greatest  cube  in  the  lefl-Itand  period,  and  place  its 
i  the  right,  like  a  qwotieni. 

Subtract  the  cube  of  this  root  fgure  from  the  first  period, 
'remaimler  nnnex  tkefgures  of  the  next  period,  and  comider 
8  a  dividend. 

'  Take  three  times  the  square  of  the  roof  found  considered  a 
3  trial  divisor. 

nd  how  mnny  times  the  trial  dimsor  is  contained  in  the 
md.and  write  the  quotient  as  the  next  figure  of  the  rout; 
ttvUiphj  the  divisor  hj  this  last  root  figure,  placing  the  pro- 
\tnder  the  dividend. 

MulUpl'j  the  square  of  t}ie  last  root  figure  Ig  the  preceding 
^gure  or  figures  considered  as  so  mang  tens,  and  this  product 
»,  and  place  the  product  under  the  last ;  then  under  these 
products  place  the  cube  of  the  last  root  figure,  and  find  their 
wiling  it  the  snhtraiiend. 

Subtract  the  subtrahend  from  the  dividend,  and  to  the  re- 
ier  bring  down  the  next  period  for  a  new  dividend,  with 
^proceed  as  before  till  the  required  root  be  found. 
KB. — 1.  When  any  dividend  is  not  lorgo  enougli  t"  contain  Its  triU 
place  K  cipliCT  for  Iho  ncil  fit'ure  of  the  root,  aud  lake  three  limM 
are  nt  tho  root  tbus  formed  uiid  (considered  as  tens  for  &  novr  trlnl 
Foim  s,  new  dividend  by  bringing  dovm  the  figures  of  Ibe  next 
and  in  dctemilning  the  r[iiotieiit  or  neat  root  figure,  moke  Bome 
for  the  additions  to  bo  miulu. 

there  ia  &  rGmuiniJer  ufler  all  the  periods  are  uaed,  annex  peri- 
dpliera  and  oonlinuo  the  operation  until  the rciiuiaitc  uuuiberof  ded- 
ea  ho  iibialnnl. 

tratx  the  ciibo  root  of  both  tenns  of  a  commou  fraction,  when  they 
wt  powers ;  otherwise  multi|ily  the  numerator  by  the  aquare  of  the 
ator.  and  dlride  the  root  of  the  product  by  the  denominator.  The 
111  bo  tlie  root  with  an  error,  less  than  one  divided  by  tho  denonl- 


•An). 


n  Bstmcting  the  cube  root  of  decimals 

»  added,  lo  till  the  periods. 

inien  the  root  does  not  contain  enough  decimal  pli 


mixed  deduiols,  ciphen 
■ilibcra  moat 


iplete  tho  last  decimal  period  in  the  nwrnVr.  if  mvesBiiry.  by  an. 

^T.  1.  Tho  prficc5s  of  cTolntion  for  the  cuTm?  root  raay  be 
f  contracted  by  the  following  method,  which  may  be  illos* 
14 
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tratcd  by  the  formula  for  {i+u)*,  or  by  the  use  of  diagrams   C3it 
blocks. 

2.  If  we  let  ^  or  t  represent  the  part  of  the  root  found,  aii&.  U 
or  u  tlie  next  lower  figure  of  the  ixwt,  these  will  represent  parta-  ol 
the  root,  the  ratio  of  whose  units  in  each  case  is  10. 

3.  It  may  be  sufficient  simply  to  indicate  the  analysis  of  t=Lhe 
operation  by  use  of  the  formula,  with  only  a  partial  explanal 

£x.  Find  the  cube  root  of  18609625. 

OPEBATION. 

tn 

tu 

f+3  f  u  +  3  t  u*+u*=18l50fr625(265 

t=2  f=4,x2      =  8=^ 

3/= CO  3  ^'=1200  10609 

3^  +  w=66,  xG=3tu  +  u*  /  =  396 

3^'  +  3/M  +  wM  =1596,  X  6=  9576=3  Ttt+S^n* 

2  i/=12  w»  '  =_36  1033625 

St  +  Su 
or  3  t=780.  3(/"  +  2  /w  +  w')  =  202800  or  ?  t* 
u=  _5 

3t  +  u=785,x5=3  t  u  +  u'  =     3925 

3t*  +  3  tu  +  u'=20G725,x  5=1033625=3  t"n+ 

3tu* 

NoTE.—t»=(8000+0576)=17676=(f+ «)•=<»+ 8  <•  tt+8  t ««+««. 

37G.  1.  The  first  term  in  the/rs^  column  at  the  left  may  re 
sent  linear  units  in  one  edge  of  the  cube.    (Art  373,  diagram 
The  subsequent  terms  in  this  column  may  represent  the  lin 
units  in  one  edge  of  eacli  of  the  comer  additions,  that  is  of 
three  long  pieces  and  one  short  piece.     (Art  373,  diagram  VI. 

2.  When  an  addition  is  made  to  the  first  or  to  any  success^ 
complete  cube,  the  sum  of  the  Uuear  units  in  the  new  con^-^^ 
pieces  will  equal  the  linear  units  in  the  previous  comer  piec^^-^ 
plus  twice  the  length  of  the  short  one,  hence  double  the  lost  rcp^^' 
figure  (2  X  G)  is  added  to  the  last  term  in  column  1st  when  a  n 
figure  of  the  root  is  to  be  found. 
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S.  TTiia  sum  considerecl  ns  so  many  tens,  increased  by  t.lie  next 
root  figure,  aud  multiplied  by  the  eatne,  gives  the  area  of  one  side 
*orall  lilt!  corner  ndditions  made  at  one  increase  of  the  ca\»,  ond 
this  area  is  added  to  the  trial  divisor  in  the  3d  colunm  Uy  give  the 
true  divisor.  Thus  in  the  example  above,  C6  is  the  number  of 
linear  ouita  in  the  comer  additions  to  the  ftrat  cube.  In  the  next 
comer  additioua,  one  edge  of  each  long  comer  piece,  and  three 
edges  of  Ihe  small  comer  piece,  are  to  be  coTered.  {Art  374,  dia- 
gnuD  VI.)  Now  6C=60  +  C,  the  combined  length  of  the  three 
long  pieces  and  one  edge  of  the  small  piece  last  added,  hence  if 
thia  be  increased  by  (6x2),  13,  the  snm,  78,  will  represent  the 
combined  length  of  all  Ihe  comer  pieces  for  the  new  addition. 

4.  The  first  term  in  the  second  column  may  represent  the 
units  of  area  on  one  side  of  the  cube.  The  subsequent  teiraa  in 
this  column,  miirkod  iis  hundred^  and  used  as  iriaf  divisors,  may 
Itpresent  Ihe  units  of  area  in  three  sides  of  the  cube  to  be  covered 
by  the  addition  of  three  large  side  pieces  (Art.  374,  diagram  III), 
and  the  terms  need  as  (nt«  divisors  may  represent  the  area  of  one 
gide  eifall  the  additions,  Hic]ud'mg  the  corner  piece&  Thus  in  the 
example  above,  159C  represents  tlie  area  of  the  throe  large  addi- 
tions to  the  cube,  and  of  one  side  of  each  of  the  comer  additions. 
The  next  additions  must  cover  one  side  of  each  of  Uie  three  large 
additions  last  made,  two  sides  of  each  of  the  long  comer  piecea, 
and  three  ddea  of  the  small  comer  piece.  (Art,  374,  diagram  VI.) 
Now  the  area  of  one  ade  of  all  the  comer  pieces  is  included  in 
896,  the  same  is  included  again  in  1596,  so  that  only  the  square  of 
the  last  root  figure,  6',  needs  be  added  to  these  two  terms  to  give 
the  entire  area  to  he  covered.  Thus  each  trial  divisor  after  the 
first  is  ri)uud  by  adding  the  square  of  tlie  laat  root  figure  found  to 
tho  last  two  terms  preceding  in  column  2d. 
^^U^OTK. — Tbe  special  odvuntageB  of  thin  metLuiI  coDHist  In  continuing  the 
^^^^ntatian  of  Uie  linear  units  In  tlie  flrnt  cnlumti,  and  of  tlie  unita  ot  area 
^|htB  K^cond  colunin.  It  is  &  contmctinii  of  IIaraer*H  method  (Art.  362),  nnd 
iSe  procew.  *b  here  piveD,  waa  inveotfd  and  first  used  by  Bov.  M.  Earl 
Dunham,  A.M.,  formerly  Prinnipa!  o(  Sauquolt  Academy,  Oneida  Countj, 
^.  Y.,  t>y  irhate  pertniiajon  it  is  here  iueerted. 

1^377.  RULE. 

.  Separaie  the  nnmber  whose  cube  root  is  to  be  fotiml  into 
t/etb  of  thrte  Jii/ures  each,  counting  from  the  decimal  point. 
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2.  Find  the  greatest  perfect  cube  in  the  left-hand  period^  aini 
place  its  root  at  the  right  as  the  highest  order  of  the  root  requif^ 

Write  it  also  at  the  left  as  the  first  term  of  a  first  column^  write  ^ 
sqtiare  as  the  first  term  of  a  second  column^  subtract  its  cubef^r^nf^ 
the  first  periody  and  to  tlie  remainder  annex  the  next  period  J^ 
a  dividend. 

3.  Multiply  the  first  term  in  each  of  the  two  left'hand  eolurr^'M 
by  3y  and  to  tihe  product  in  the  second  column  annex  two  cipWs^i 
for  the  first  trial  divisor. 

4.  Find  how  many  times  the  trial  divisor  is  contained  in     ihe 
dividend,  and  write  the  quotient  as  the  next  figure  of  the  f^^ol 
Annex  this  figure  also  to  tlie  last  term  in  column  1st,  multiply  ^hi^ 
new  term  by  the  same  figure,  and  add  the  product  to  the  tried  di^^' 
sor;  the  sum  will  be  the  true  divisor.    Multiply  the  true  di-^' 
sor  by  the  last  root  figure,  subtract  tlie  product  from  the  dividert^y 
a7id  to  the  remainder  annex  the  next  period  for  a  new  dividend* 

6.  Add  tmice  the  root  figure  last  found  to  the  last  term  in 
umn  1st ;  then  add  the  square  of  the  same  root  figure  to  the 
two  numbers  in  column  2d,  and  to  this  sum  annex  two  ciphers 
a  new  trial  divisor.    Find  how  many  times  this  is  contai 
in  the  new  dividend,  and  j^roceed  as  before  with  the  quotient  figt£ 

Note. — Compute  mentallj  when  oonvcnient. 


'122,015,327,232=4968. 

122015327232(4908 

4 

16 

64 

129 

4800 
fll61 

58615 

<   5961 

53649 

.  81 

4966327 

1476 

720300 
f  8856 

<   729156 

4374936 

.    36 

591391232 

14888 

73804800 
119104 

73923904 

591391239 

i 
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378.  When  only  a  limited  number  of  decimal  places  is  re- 
jaiied  in  the  square  or  cube  root^  the  operation  may  be  contracted 
vfter  obtaining  one  more  than  half  the  number  of  root  figures  re- 
juiredf  by  using  the  last  remainder  as  a  dividend^  and  dropping 
me  figure  from  the  last  true  divisor  at  each  successive  division^ 
until  the  required  numiber  of  places  be  found.    (Art  263.) 

Ex.  Find  the  cube  root  of  3  to  six  places  of  decimals. 


1 

34 

1 

300 
ri36 

8.(1.442249+ 
2.000 

•  436 

1744 

I  16 

256000 

424 

58800 
r  1698 

•  60496 

241984 

16 

V 

14016000 

4322 

6220800 
8644 

6229444 

12468888 

•  •  t 

1557112 
1245889 

311223 
249177 

62046 
66064 

5982 


379.       EXAMPLES    IN    CUBE    ROOT. 


Note.— Let  the  pupil  understand  the  anAlysis  in  Art.  878,  or  876,  and 
k^n  use  the  hest  method  for  each  particuhir  prohlem. 


1.  Find  the  cube  root  of  912,673.' 

2.  Of  128,024,064. . 

3.  Of  48,228,544. 

4.  Of  3,048,625. 


5.  Of  8,365,427. 

6.  Of  517,781,627. 

7.  Of  12.167. 

8.  Of  15.32. 
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9.  Of  39j\rV 

10,  Of  .000097336, 

11.  Of  llff. 

12.  Of  ,yf J. 

13.  Of  14  to  two  decimals. 

14.  Of  .016625. 


15.  Of  1,242J}. 

16.  Of  21,  to  six  decimah. 

17.  What  is  the  value  of  14^? 

18.  1.191016^  ? 

19.  (1.7 +.26)^? 

20.  v^s  to  six  decimalBF 


HIGHER    ROOTS. 

380.  1.  It  will  readUy  be  seen  that  VIo*=(  VlO^*=10,  that 
is,  the  square  root  of  the  square  root  is  the  fourth  root.  (Art 
350,  2.) 

2.  Examine  the  following: 

(10*)*==10\ 
(10*)'=10\ 
(107=10«. 

(10")«  or  (10*)*=10«. 
(10*)' =10'. 

(10*)'  or  (10')*=10'. 
(10»)'=10'. 
(10*)*=10«. 

(10*xlO'xl07-=10''etc. 

381»  Hence,  when  the  prime  factors  of  the  index  of  the  root 
required  consist  of  no  numbers  except  2  or  3, 

RULE. 

Make  successive  extractions  of  the  square  or  cube  root,  th$ 
product  of  whose  indices  equals  the  index  of  the  required  root 

EX  AHFLE8. 

1.  (279,841)i  5.  (26)'. 

2.  (1,034,100,432,834,624) «.  6.  (1.4)^ 

3.  (14,774,554,437,890,625)*.  7.  (.2)i 

4.  (13,841,287,201)^.  8.  (142)^  to  four  dedmalaL 


Vio* 

=         10*  becaose 

Vw 

=         10*        « 

Vio' 

=         10'        « 

Vio* 

=  (VlO')» 

vw 

=         10*        « 

Vio' 

=  (  VlO')^ 

Vio* 

=         10' 

VlO* 

=         10*        « 

(V10'')^=         10* 


EVOLUTION. 


HORHER'S    HIETHOO. 

3S2.  The  following  method  of  evolutiuu  is  applicable  to  alt 

cases.    Ita  general  priociplea  were  tirst  elucidated  iu  1810  by  Mr. 

Homer,  of  Bath,  England,  and  the  method  of  apphcaiion  is  well 

.      BhiU;d  by  Mr.  Grecnleof,  of  Mus^uichusetts,  in  his  Kational  Arith- 

^H  RULE. 

^^r    1.  Commence  as  many  columns  sa  thera  are  utiita  in  the  index 

I      of  the  required  root,  by  ieriling  the  given  number  as  the  first  term 

of  the  right-hand  column,  and  zero  as  the  first  term  of  each  of  the 

others. 

^2.  Separate  the  git-en  number  into  periods  of  as  many  figures 
there  are  units  in  ilte  index. 
3.  Find  the  nearest  required  root  of  the  left-hand  -period ;  place 
this  at  the  right  as  the  first  figure  of  the  root;  write  the  same  fig- 
tire  in  the  first  column,  and,  haeing  added  il  to  the  term  above  it, 
multiply  the  sum  by  (he  same  figure,  and  write  the  product  in  the 
second  column;  add  this  to  the  term  above  it,  multiply  the  sum  bff 
the  eame  Jiffure,  and  write  the  product  in  the  third  column;  aM 
again,  and  thus  proceed,  writing  the  last  product  in  the  last  ooU 
Kjonn  ;  subtract  this  from  what  stands  above  it,  and  to  the  re- 
^boim&r  annex  tlis  next  period  for  a  dividend. 
^r     *•  ^^'^  '^"  root  figure  last  found  to  tite  last  term  in  column  1st, 
multiply  the  sum  by  the  same  figure,  and  add  the  product  to  the 
last  term  in  column  "d,  etc.,  writing  (he  final  product  i»  (he  last 

eotumn  but  one,  and  annexas  many  ciphers  to  this  as  maybeegual 

'a  the  number  of  the  column.     Tins  will  be  the  trial  dlvlfior, 

t  the  process,  stopping  each  time  with  one  column  farther  to 

,  annexing  ciphers  corresponding  to  the  column,  till  the 

i  term  of  the  first  column  shall  appear  with  one  cipher  annexed, 

T  the  last  addition. 

6.  Consider  how  many  times  (he  trial  divisor  is  contained  in 
\t  dividend:  tcriie  the  quotient  as  (lie  nert  figure  of  the  root,  and 

w/  as  before. 

\  KoTSii. — t.  When  my  divldenil  will  not  (vnluln  tlio  trial  dlvJimr  used, 

ii>r  In  ttiu  root,  annex  tn  tlip  dividend  anntlier  period,  tnnex  to 

n  1(1  e»ch  of  llio  ollitT  coliininfl  a  number  of  cipliew  c<]rrt>»Tmiid- 

Ktu  tlia  number  of  lUe  colunui,  aud  utte  tbo  new  form  of  the  trial  divisor. 
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2.  WHen  tlie  root  is  r^uircd  to  many  places  of  dedmals,  the  work  ma5 
be  contracted  bj  rejecting  one  figure  at  the  right  from  the  last  term  in  tb.^ 
column  next  to  the  dividend,  two  from  the  last  term  of  the  next  column   'V> 
the  left,  etc.,  proceeding  otherwise  as  direct  in  the  rule,  except  that  the  n^^ 
figure  of  the  root  is  not  added  to  the  first  column.    When  all  the  figures       ^ 
the  last  term  of  the  first  column  are  rejected,  proceed  as  in  oooftraction       ^ 
division  of  decimals.    (Art.  263.) 


383. 

EXAMPLES. 

1.  (184528125)*^, 
Ist            2d. 

3d. 

1 

4tb. 

0 
4 

4x4= 

0 

16 

0 

0 

4 

10x4= 

64 

8x4= 

32 

64x4= 

266 

4 

48x4= 

192 

256  X  4r 

12x4= 

48 

256  X  4= 

1024 

4 

96x4= 

384 

12800000 

16x4=  _64 

^  16000 

200 
5 

205x5=  1025 


640000 


5th. 
184528125( 


1024 
82128125 


17025x5=  85125 

725125x5=  3625625 

16425625x5=  82128125 

Note.— In  practice  the  work  might  be  arranged  in  more  condensed  form, 

2.  (35,081,000)^  to  three  decimals? 

3.  (8,955,400,000)1^  to  four  decimals? 

4.  (572)^  to  four  decimals? 

5.  10^  to  four  decimals? 

Note. — Logarithms  are  especially  convenient  In  higDer  involution  and 
evolution.    (Art.  861.) 


I    ABITHUKTICAL      PB00BE3SION. 


SECT  I  ON    XV  I  I. 


ARITHMETICAL    PROGRESSION. 


ir^^H 


384.  1.  When  eeveral  numbers  arc  eo  armngcd  as  to  increaae 
:  decreaee  in  regular  order  by  a  common  difference,  tbey  are 
Bid  to  be  in  Arithmetical  Froffrennlon. 

2.  When  they  increase  by  the  addition  of  a  constant  number, 
it  is  called  an  ascending  aeries,  e.  g.,  1,  3,  5,  7>  9, 11)  13,  &c. 

3.  When  they  decrease  by  the  subtraction  of  a  constant  num- 
ber>  it  ia  called  a  descending  series,  e.  g.,  19, 10, 13, 10,  &c. 

4.  The  nnmbera  ore  called  terms,  tbo  first  and  last  being  called 
txtrtmcs,  and  the  intermediate  terms  the  means. 

383.  1.  In  Arithmetical  Progression  there  are  five  elements 
n  related  to  each  other,  that  any  three  of  them  being  given,  the 
remaining  two  may  be  found.    These  relations  give  rise  to  twen^ 
different  cases  or  problems,  only  four  of  which  will  here  be  given. 
3.  These  five  elements  and  their  common  symbols  are — 
Thejirsi  term,  generally  indicated  by  a. 
The  last  term,  "  "      7. 

The  common  difference,  "  "      d. 

The  number  of  terms,     "  "      n. 

The  sum  of  the  series,    "  "      s. 

3Stf,  If  the  first  term,  or  a,  of  a  series  be  5,  and  d  2,  then  the 
)ond  terra  will  bo  5  +  2=^7,  or  tbc  first  t«rm  plus  one  difference; 
e  third  terra  will  bo  5  +  2  +  2  -  9,  or  the  first  term  plus  two  dif- 
ICDces,  Clc,  that  is,  in  an  ascending  series. 

This  relation  of  any  term  to  Ihc  first  term,  and  the  common 
Ifference,  may  be  indicated  thus: 

I.  Fbrmula,  ?=a-!-ef  (»—!), 

KofU. — 1.  In  B  descendini;  series,  the  term  d(n—l)  is  ocgftClTe(A.rt.!9) 
pllw  fanniiU  Riven,  thilt  IB,  i=i— rf(n-l). 

5.  Th«  pupil  ehould  be  required  to  tr&nelsto  each  fonnula  into  &  role. 

387,  If  tbc  last  term  be  56,  the  first  term  6,  and  tlie  number 
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of  terms  13,  then  we  know  that  56—8  must  equal  d  multiplied  by 
(13-1)  or  12;  that  is,  48-i-12=4=(f ;  hence, 

IL  Formulay  c?=— ^.    (Art  39.) 

388.  If  a=10,  d=3,  and  /=55,  then  as  55^^10=8  certain 
number  of  times  d  or  3,  and  as  this  is  one  less  than  the  number  of 
terms,  we  know  that  the  number  of  terms  must  be  16.  Hence^ 

IIL  Formula.  n=— ^-+1. 

a 

389»  1.  By  examining  any  series,  as  7, 11, 15, 19,  23,  27,  81, 
etc.,  it  may  be  seen  that  the  sum  of  any  two  terms  equally  distant 
fix)m  the  extremes  is  equal  to  the  sum  of  the  extremes,  or  double 
the  average  of  the  extremes.    Thus, 

7        11        15        19        23        27        31 
31        27        23        19        15        11        j; 

38  +  38  +  38  +  38  +  38  4-  38  +  38=206. 

Now  observe  that  the  sum  of  the  equal  amounts  thus  obtained  id 
the  sum  of  two  series,  each  equal  to  the  first  one,  hence  one-half 
of  this,  that  is,  2GG-r2=133,  equals  the  sum  of  one  series.    Hence, 

(fl  -f-  /)  n 


IV.  Formvla,  «= 


2 


Note. — ^This  is  equivalent  to  the  product  of  the  ayerage  of  tbe  extremes 
bj  the  number  of  terms. 

2.  By  applying  the  ordinary  principles  for  finding  a  missing 
term  in  an  equation  (Art.  41),  and  by  practical  analysis  (Art 
334),  the  four  formulas  given  may  answer  for  aU  problems  in 
Arithmetical  Progression. 

Note.— Let  the  pupil  be  questioned  on  the  relations  above  indicated 
ontU  he  is  familiar  with  them. 

SOO,  EXAMPLES. 

1.  A  laborer  agreed  to  dig  a  well  100  feet  deep,  for  which  he 
was  to  receive  1  cent  for  the  first  foot,  5  cents  for  the  second,  and 
so  on,  increasing  Ihe  price  4  cents  per  foot  for  the  entire  deptL 
What  would  he  get  for  the  last  foot  ? 

2.  K  a  man  begin  by  lifting  200  lb.,  and  make  equal  additions 
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D  the  weight  daily  for  a  ytar  of  365  days,  what  must  be  the  daily 
""  litiiiiis  to  reach  800  tb.  at  Lhe  end  of  the  year  ? 

Secondly.  With  what  weight  muat  he  begin,  so  that  the  daily 
dditioria  may  be  two  pounds? 

Thirdly.  If  he  begin  with  200  lb.,  and  add  IJ  lb.  daily,  how 
tniuiy  days  would  it  require  to  reach  800  lb.  ? 

3.  Uow  many  strokes  does  the  hammer  of  a  clock  make  in  13 
boon? 

4  If  100  stakes  be  set  in  a  etnught  line  10  feet  apart,  how 
much  twine  will  it  require  to  connect  the  first  one  in  the  hne  with 
each  of  the  others  separately  ? 

G.  A  man  agreed  U>  contribute  for  a  benevolent  object  one  cent 
Ibe  first  day,  two  ceute  the  second  day,  three  cents  the  third  day, 
and  so  on  through  the  year  of  3U5  days.  What  was  the  amount 
of  his  donation  'i 

6.  Find  a  and  a  when  d=  J.  /=10,  and  71=8. 

7.  Find  rf  and  n  when  »=300,  a-48,  and  /=12. 
a  Find  s  and  a  when  /=480,  k^48,  and  rf=10. 

9.  Find  d  and  n  when  /=00,  8=799,  and  a=L 

10.  If  a  man  deposit  t45  in  a  savings  bank  Jan.  1,  and  on  the 
t  of  each  mouth  following  $5  more  than  the  previous  month, 

lad  if  he  be  credilcd  two  cents  irer  nionlh  for  every ^I's  dollars  de- 
^rited,  what  is  the  amount  of  his  deposit  for  Dec.  1,  :ind  what  is 
Bie  amount  of  his  deposits  and  credits  at  the  end  of  the  year? 


CEONETRICAL    PROGRESSIOn. 

30t,   1.  When  a  series  of  numbers  have  a  constant  ratio  be- 
Nr«en  every  two  consecutive  terms,  they  are  said  to  be  in  Geo- 
\etrtcal  I^royressiou. 
S.  A  aeries  whose  succesaivo  terms  increase  ia  called  an  in- 
ting  serifs  ;  as,  3,  C,  12,  34,  48,  !)G,  193,  etc. 

3.  A  series  whose  successive  terms  decrease  is  called  a  decreaa- 
^iHff  series;  as.  297,  99,  33, 11, 

4.  The  first  and  last  terms  are  called  the  extremes,  the  other 
teniu  are  called  the  means. 

5.  Ttie  common  ratio,  as  used  in  Geometrical  Progression,  is 
file  constant  multiplier  t^f  lhe  tenns  of  the  scries  from  left  to  right. 

.yhne  the  ratio  of  the  increasing  series  above  is  3,  and  the  ratio  of 
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the  decreasing  series  is  I,  and  any  consequent  term  of  a  seriefl  may 
be  found  by  multiplying  its  antecedent  term  by  the  common  ratiOi 

Note. — ^The  definition  of  the  common  ratio  here  given  may  seem  inoon- 
Bistent  with  the  definition  of  ratio  before  given  and  applied  (Arte.  80, 821)b 
It  is  to  be  observed,  however,  that  as  a  ratio  is  the  quotient  arising  from 
dividing  the  number  compared  bj  the  number  taken  as  the  staadaxd  of  com- 
parison, both  definitions  are  consistent  with  this  general  signification  of  the 
term  ratio,  the  consequent  term  being  taken  as  the  standard  in  ordinaiy 
ratios  and  proportions,  and  the  antecedent  term  being  taken  as  the  standi 
ard  in  Progression. 

391a.  1.  In  Geometrical  Progression,  as  in  Arithmetical  Pro- 
gression, there  are  five  quantities  so  related  to  each  other,  that  any 
three  of  them  being  given  the  remaining  two  may  be  found.  Of 
the  twenty  cases  arising  therefrom  only  four  will  here  be  noticed. 

2.  In  the  formulas  expressing  the  relation  of  the  five  quanti- 
ties referred  to  above,  they  are  represented  as  follows: 

a=The  first  term. 
/=The  last  term, 
r  =The  common  ratio. 
w=The  number  of  terms, 
s  =The  stun  of  all  the  terms, 

392 •  K  0=5,  and  r=4,  then  we  know  that  the  second  term 
must  be  5x4=20;  the  third  term,  5  x4x4=5x4'=80;  the 
fourth  term,  5x4x4x4=5x  4*=320,  etc.  Now  we  observe  that 
each  term  is  a  composite  nimiber,  of  which  the  factors  are  the  first 
term  and  some  power  of  the  ratio,  or  taking  simply  the  first  power 
of  the  ratio  and  repeating  it  when  necessary,  we  find  that  the 
number  of  factors  in  each  term  equals  the  number  of  the  term, 
and  that  each  one  of  these  factors,  except  the  first  term,  is  equal 
to  the  ratio ;  hence, 

I.  Formulay  lz=ar^*'^\ 

Notes. — l.  Ifi  a  descending  series  r  is  a  proper  fraction. 

2.  As  Hs  a  composite  number,  cither  factor  may  be  found  if  /  and  the 
other  factor  be  known.  Thus  if  /=48C,  r=3,  and  n=5,  then  f"*~'  most 
equal  81«  and  consequently  a  must  equal  480+81=6. 

This  formula  is  frequently  used  to  advantage  in  problems  in  Compound 
Interest.    (Art.  580.) 

3,9.?.  If  the  factor  required  be  r"**  it  is  readily  found,  and  if 
n  be  known  r  may  be  found  by  evolution.    Thus  if  a=6,  /=s486| 
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I  M=5,  then  486~6  =  81=r-' =  r*.    Now  81  ia  the  fuurtli 
r  of  ihe  fourth  root  of  81,  that  is  r=>/8r=3;  hence, 


n.  Formula, 


=(lf""^ 


394^t  If  r  be  known  and  n  required,  the  problem  becomes  one 

of  aoslysia  and  comparison  in  involution.    Thus  if  fl=C,  f=48(!, 

and  r=3,  then  48'j^(i  =  81  -3"~".    That  is,  81  is  u  certain  power 

of  3.    Kow  involving  3  to  a  power  equal  to  81,  we  find  that  i'^  ia 

^Bfteltb  power  of  3,  and  n— 1=4,  and  n=5.     Hence, 


in.  formula, 


That  ia,  n  minns  1  eqnals  the  index  of  the  power  to  which  the 
Itio  must  be  involved  to  equal  l—a. 
305-  If  the  sum  of  a  series  be  required,  practical  analysis  vill 
•id  in  discovering  a  method.    If  we  take  the  series  D,  5+20  +  80 
+3S0  +  1280,  and  malfiply  each  term  by  the  ratio  4,  we  shall 

ta  new  series,  which  wo  nill  call 
F  20  +  80  -H  320  + 1280  +  5120; 

subtwct  D  5  4-30  +  80  +  320  +  1580; 
then  F-D=  5120-5. 
the  snm  of  tlie  series  F  is  4  times  the  sum  of  the  fierios  D; 
e  F— D  must  equal  3  times  the  sum  of  the  original  series  D, 
and  (5120— 5)-^3  =  1705,  must  be  the  sum  of  the  series  D.  Now 
observe  that  6120  is  the  product  of  I  in  the  scries  D  and  the  ratio 
of  that  eeriea,  and  that  5  is  tJie  first  term  of  that  series;  hence,  as  r 
liy  be  integral  or  fractional, 
IV.  Formula,  a: 


Ir-^a 


'    NOTB. — The  foar  fonnnliu  ^vcn  maj  answer  fnr  most  of  the  cases  in 
Ib  PiogieaEion ;  other  cases  bt'l'jtig  properly  to  hi);ber  mathcuiatjca. 

INFINITE    SERIES. 

30G.  1.  Wlien  the  number  of  terms  in  a  series  is  unlimited,  it 
^  colled  iin  Infinite  SeHes.    Thus  4,  7, 10,  etc.,  or  4,  8, 16, 
iftfin  itiim, 

he  hit  term  in  nn  incrennng  infinite  series,  cilher  Arilh- 
1  or  Geometrical,  is  greater  thau  any  assignable  number; 
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hence  ifc  is  said  to  be  infinitely  great.    It  is  caDcd  infinity,  and  ii 
represented  by  the  symbol  oo. 

3.  The  hufi  term  in  a  geometrical  decreasing  infinite  series  ii 
smaller  than  any  assignable  number ;  hence  it  is  nid  to  be  infi- 
nitely small  It  is  called  an  infinitesimal^  and  is  repiesented  by 
the  symbol  zero^  0^  which  is  to  be  regarded  as  its  nnmerical  value. 

NoT£. — There  cannot  be  an  aritlimetical  decreasing  infinite  aeries. 

4  The  sum  of  a  decreasing  infinite  series  is  sometimes  re- 
quiredy  in  which  case  the  formula  given  (Art  396)  becomes  «= 
a 

397.  EXAMPLES. 

1.  A  man  offered  to  purchase  10  cows^  paying  for  the  first  5 
cents,  for  the  second  15  cents,  and  so  on  tripling  the  amount  for 
each  succeeding  cow.  What  would  the  last  one  cost  him,  and 
what  would  the  whole  cost  him  ? 

2.  If  the  first  term  be  100,  the  common  ratio  1.06,  and  the 
number  of  terms  5,  what  is  the  last  term  ? 

3.  A  gentleman  offered  for  sale  a  lot  of  ten  acres  on  the  follow- 
ing terms :  One  mill  for  the  first  acre,  one  cent  for  the  second,  one 
dime  for  the  third,  and  so  on  in  geometrical  progression.  What 
was  his  price  for  the  whole  ? 

4.  "What  is  the  sum  of  the  series  ^q,  jJ^,  khjo?  *'^  ^^  "833, 
&C.,  carried  to  infinity  ? 

Note. — It  may  be  observed  that  the  ^-alue  of  any  repetend  mar  be  coa- 
Bidered  as  the  sum  of  a  decreasing  infinite  eeries,  of  which  the  repetend  is 
the  first  term  and  the  ratio  ,^{. 

5.  What  common  fraction  is  equivalent  to  the  repetend  .7  ? 

6.  At  12  o'clock  the  hour  and  minute  hands  of  a  clock  are 
together.    In  what  time  will  they  be  together  again  ? 

Solution. — \Mien  the  minute  hand  has  performed  one  entire  rerolation 
around  the  face  of  the  clock,  the  liour  hand  will  be  ,^rf  of  a  revolution  in  ad- 
rance.  %Mion  the  minute  hand  shall  have  gone  over  tliis  f^,  the  hour  hand 
will  still  be  i^rf  of  that  twelfth  in  advance,  or  tIt  of  wi  entire  revolution. 
^yhen  the  minute  hand  shall  have  reached  that  point,  the  hour  hand  will  be 
T*r  of  1  ^4  in  advance,  and  so  the  comparison  of  their  relative  positiaii  maybe 
supposed  to  bo  mado  an  infinite  number  of  times.  It  is  evident  that  for  the 
minute  hand  to  overtake  the  hour  hand,  it  must  perform  as  many  revola^ 
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1  honce  tKko  sa  manf  lioure)  as  woald  be  the  butd  of  tho  series  1, 
f,  -j-Si,  Ti'."v«  *<^.  criDlinued  to  infinity,  dinal  t"  l.^  linure.  With  tlie  above 
M«onlng  me  might  Blmo«t  believe  that  tlio  liour  hand  would  always  be 
llCkd,  but  u  a  matter  of  fact  we  Vnow  that  tlie  minute  luuid  doeti  overtake 
id  pass  llie  boar  baud,  and  therefore  at  some  poittt  tho  distance  between 
Le  twa  muBl  be  nothing.  Fiuthemiore,  as  the  series  above  represents  tlie 
tcceeelvo  distances  apart  in  tlieir  actual  progrew,  we  have  from  this  case 
inclusive  proof  that  tlie  last  term  ol^  aii  infinite  decreasing  gmmetrical 
rriea  is  abuit'ittiy  jiothing. 

7.  If  an  ivory  ball  Is  let  fal!  upnn  a  marble  slab,  from  a  height  of  10  feet, 
nd  it  rebounds  0  foet,  and  falling  again,  nj bounds  8.1  feet,  and  so  contiuuts 
Iways  rebounding  A  of  tho  diatanco  through  whirh  it  fell  last,  will  it  ever 
Dme  U)  rest,  and  it  so,  through  what  space  wiU  it  have  passed  1 
_8,  H(i  =  .05,r  =  1.2,  and  n^la.  what  Ib  the  sum  uf  the  BeriCB? 

I.  Find  how  mucJi  must  Ijc  deposited  in  n  bank  the  third  month,  deposits 
g  made  regularly  for  tO  months,  the  last  deposit  being  $3,  and  the  ratio 
Ifeceedve  deposits  bring  {.  Find  also  the  amount  drposited  in  10  months. 
0.  Find  three  means  of  the  eeriea  nf  which  103  Dud  110.40608  are  the 

rERMUTATIOnS  AMD  COMBINATIONS. 
I,  To  find  the  number  of  permutations  or  different  ar- 
gements  of  a  given  numbtT  of  tliiuga  Trhen  all  are  taken  each 
'e,  but  m  a  different  order. 

%UL£. — Find  the  product  of  the  series  of  common  numbers  cor- 
mding  to  the  number  of  things. 

1. 1.  Dow  many  permutations  can  be  made  with  the  letters  in  the  word 
f      KOTB.— 1  ■a»8  =  0;  ihuepny.apy,  nyp, pya,  ypa,  yiip. 
t  Oow  many  permutations  of  tho  nine  digits  are  possible  t 

To  find  the  permuUitions  when  only  a  part  of  all  ai« 
■Ken  each  time. 

EcLE.—  Take  the  whole  number  of  things  as  the  first  term  of  a 
\oerea»ing  arithmetical  series,  and  vitlt  a  common  difference  of  1, 
many  terms  of  the  series  as  equal  the  number  of  things  in 
arrangement ;  then  find  the  product  of  these  terms. 

I.  How  many  permutations  arc  possible  with  7  musical  notes,  taking 
Note.— 7  »  6  x  5  ■  4=  Ant. 
Dow  many  numbers  of  five  figures  each  can  bo  formed  from  the  nine 
rcp«Atit)g  any  figure  In  tho  same  number  t 
To  find  the  numlier  of  combinations  that  cim  be  formed 
it  respect  to  ordor,  taking  U-eg  than  all  at  a  time. 
,E. — Divide  the  final  product,  as  found  in  Art.  S90,  by  the 
utalions  of  the  number  in  each  combinatioru 


PART    SECOND. 


COHHEBGIAL  TRiNSACTIONS  AND  COHPUTATIOIi. 


TRADE   AND    MONEY. 

401.  1.  Commerce  or  trade  is  the  exchange  of  one  or 
more  articles  of  merchandise  for  others  received  as  equivalents  in 
value^  or  it  is  huying  and  selling  goods  for  anything  that  repre- 
sents or  certifies  the  value  transferred. 

2.  Barter  is  simply  exchanging  commodities  for  commoditieB; 
as,  giving  one  hushel  of  wheat  for  two  husliels  of  com. 

3.  A  whoksale  merchant  is  one  who  generally  sells  goods  in 
largo  quantities  to  other  merchants.  A  jobber  sells  goods  in 
smaller  quantities  to  other  merchants. 

4.  A  retail  merchant  is  one  who  generally  sells  goods  in  smaD 
quantities  to  consumers,  or  those  who  use  them. 

40 2 •  1.  Capital  consists  of  any  possession  which  is  the 
result  or  accumulated  product  of  lahor,  and  which  has  on  ex- 
changeable value. 

2.  A  Capitalist  is  a  person  whose  capital  is  eomparatiTely 
large,  and  of  such  a  kind  as  may  be  readily  exchanged,  loaned,  or 
otherwise  actively  employed  in  business  transactions. 

40't.  1.  Value  is  of  three  kinds ;  real  or  intrinsic^  comtMT- 
cial,  aiid  nominal.  Commercial  value  is  generally  indicated  when 
only  the  term  value  is  used. 

2.  The  intrinsic  value  of  anything  is  measured  by  the  amount 
of  labor  and  skill  required  to  furnish  it»  and  render  its  utilify 
available. 
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>e  of  capit&l  required  to  procare  it 


ES. — 1.  UiSit!/ ia  a,  j\Atan.}  qaality  which  labor  and  Bkill  maj  develop 

Di)U  nut  tnMe.    It  is  nuBlskeu  tor  vuli 
S.  The  coM  ot  uiflliiiig  is  the  (.'ip 
tlAliout  reference  to  its  uliUtf. 

3.  The  commercial  value  of  anything,  called  simply  ita  i-altte 
t  price,  is  meneured  by  ita  procuring  or  purchasing  power,  its 

sbangealiility,  or  what  it  is  wortk  in  market.    It  is  this  which 
tkes  all  Iradc  possible. 

KoTE. —  Tiiliit  ectdom  corresponds  with  vtHHy,    Thua  water  Is  of  great 
r,  hnt  it  hu  no  value  uiile«ii  fumiebed  at  some  expense. 

4.  jVominrt/  value  indicates  a  vnioo  existing  merely  in  name 
mt  not  in  fact,  or  a  verj'  small  relative  value.    Thus  the  nominal 

nine  of  a  share  of  railrond  stock  may  bo  one  hundred  dollar^ 
while  it  may  bo  worth  any  amount  more  or  less  than  this;  land 
ftt  ton  cents  uri  acre  would  ho  said  to  have  simply  a  nominiil  value. 
404.  1.  Money  is  any  representative  or  symbol  of  capital 
or  value  used  as  "a  common  equivalent  for  all  commodities  and 
nrviccs." 

%.  Money  may  consist  of  any  ordinary  commotlity  which,  by 
Don  consent,  is  recognized  as  of  nearly  a  constant  value,  and 
I'Teadily  received  by  all  in  exchange  for  any  kind  of  capitaL 
FTarious  articles  have  been  used  thus  as  money  by  difTcrent  iio- 
;  a^  slaves,  cattle,  sheep,  llsh,  grain,  shells,  leather,  salt,  nail% 
>.  cic 

3.  MoTioy  may  also  consist  of  some  comparatively  rare  article 
t  extensively  nsed  as  a  commodity,  but  having  great  valn^ 
hig  most  convenient  and  safii  as  a  standard  and  representatiTe 
IfTKlue,  and  thus  well  adapted  to  commercial  transactione. 
4>  Gnld  and  giher  have  liecn  used  Ihns  as  money  for  many 
sby  nearly  all  nations.  At  first  they  were  used  as  commodi- 
fltsof  rare  vahie,  readily  received  by  all  in  any  eschange,  and 
were  cttimated  by  weight,  but  later  they  were  made  hito  coins 
wbo6D  value  was  certified  by  the  sovereign,  and  were  used  in  this 
form  na  mrmei/  only.    This  kind  of  money  is  now  called  specif, 

5.  Gold  and  silver  have  been  found  the  most  serviceable  as 
money  for  the  following  reasons: 

ItU  They  possess  great  value  in  small  bulk. 
8d.  Their  value  remains  qnitc  uniforui,  changing  only  hy  dow 
degrms. 

13 
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3iL  They  can  be  nscd  or  hoarded  withont  much  wear  or  decay. 

4th.  The  pieces  can  be  united  or  subdivided  without  Ion  of 
value. 

5tL  Thej  are  homogeneous  in  their  structure,  and  easily  idcD- 
tilled. 

6.  Gold  and  silver^  by  being  used  as  money,  become  the  stand- 
ard of  rt:fLTence  for  expressing  the  value  of  other  commoditie& 
The  pritn  of  a  commodity  is  usually  its  value  expressed  in  de- 
nominations of  money. 

7.  Gold  and  silver  have  an  intrinsic  value,  depending  upon 
their  cost  of  production  and  uses.  They  derive  a  value  from  flieir 
capacity  to  facilitate  exchanges,  just  as  horses,  mules,  and  raihoflds 
derive  their  value  from  facilitating  transportation.  Goveniment 
can  no  more  create  a  value  to  gold  and  silver  than  to  sugar.  It 
does,  however,  increase  their  value  by  coining  them  into  pieces 
convenient  for  use,  and  declaring  them  legal  tender  in  payment 
of  debt. 

JO  J.  1-  Legal  TeiifZer  is  anything  with  which  debts  mar 
be  lawfully  paid,  and  is  gcncmlly  the  same  as  the  money  of  a 
countrv.  Coins  of  small  value,  and  bills  of  small  denomination^ 
are  made  legal  tender  for  small  del)ts,  and  those  of  hii^r  value  or 
denominations  for  larger  debts. 

2.  Coinage  being  only  a  certificate  of  value  already  existing  in 
the  metal,  it  is  not  necessarily  the  work  of  government,  neither  is 
legal  tender  a  necessary  element  of  even  a  metallic  currency,  as  is 
seen  in  the  coinage  of  copper  and  nickle.  Coining  gold  and  silTer 
enhances  their  value  in  the  same  way  that  manufacturing  steel 
enhances  the  value  of  the  iron  used,  or  as  the  brand  of  an  official 
inspector  renders  certain  articles  of  merchandise  more  saleable. 
Making  gold  and  silver  coins  legal  tender  increases  their  valne 
because  it  increases  their  demand,  for  when  other  articles  of 
value  cannot  be  used  in  liquidating  indebtedness,  these  will  alvavs 
answer  the  purpose. 

3.  Money,  by  being  legal  tender,  becomes  naturally  a  standard 
of  value  for  other  property ;  but  money  itself  is  not  an  invariable 
measure  of  value,  for  the  reason  that  its  value,  like  that  of  other 
kinds  of  property,  is  affected  by  cost  of  production,  supply,  de- 
mand, etc.  The  debasement  of  coins  by  government  is  not  here 
takeii  .into  the  account    If  gold  alone  were  used  aa  money  and 
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^a]  tender,  its  gradual  change  of  value  would  be  perceptible  onJy 
s  it  cuused  an  Increafe  or  decrease  of  prices.  A  dimiiiulion  in 
he  value  of  guld  would  raise  prices,  and  i-ice  versa.  Generally  both 
■old  and  silver  are  legal  tenders.  In  making  both  legal  tender,  it 
)  necessarj-  for  government  to  establish  their  relative  value.  U 
he  legal  relative  value  bo  the  actual  commercial  relative  value, 
hen  both  will  circulate  equally  well,  esccpt  bo  far  as  convenience 
lay  dictate.  But  as  both  are  constantly  changing  in  their  com- 
i«rctal  value,  while  the  legal  relative  value  remains  the  same,  the 
jetal  that  has  tlio  greatest  commercial  value  will  bo  used  to  make 
jiKr'igu  purchases,  while  the  cheaper  metal  will  remain  at  home. 
tiaa  general  principle  in  currency,  that  if  several  different  arti- 
l«a  be  allowed  to  circulate  as  money,  the  cheaper  will  displace 
he  dearer.  If  a  thousand  silver  dollars  will  pay  a  larger  debt  in 
foreign  country  than  a  hundred  gold  eagles,  then  silver  will  be 
hipped  in  payment 

4.  By  making  rilver  legal  tender  for  small  sums  only,  ita  legal 
elative  value,  or  mint  valuation,  may  be  considerably  higher  than 
bs  commercial  or  marketable  value,  and  still  the  currency  will  not 
«  burdened  by  its  abundance,  aud  gold  will  be  retained  for  tlie 
cason  that  it  will  be  demanded  for  the  payment  of  those  debts 
bat  are  aliove  the  silver  limit  Whenever  both  are  legal  tender 
yt  any  amount,  there  must  be  frequent  necessity  for  government 
Q  change  the  legal  or  nominal  vahte.  In  1853,  silver  coins 
II  the  United  States  were  made  '■  Itytil  lender  for  all  sums  not 
xtetdingfive  dollars"  and  its  nominal  value  was  made  so  great 
hat  it  \i  not  probable  there  will  be  need  of  another  change  for 
cry  many  years,  if  ever,  • 

The  relative  values  of  gold  and  alver  vary  at  different  times. 
)ne  doIUr  in  gold  in  August,  1671,  was  worth  %\.\2^  in  eui^- 
ency,  and  one  dollar  in  silver  was  worth  11.04  in  currency;  in 
)ctobcr,  1871,  gold  was  worth  $I.13|,  and  silver  $1.10. 


CURRENCY. 


fe.  Currpnry  is  atiy  common  medium  of  exchange. 
of  three  kinds,  viz.:  "  Value  Currency,  Credit  Ciirrenct/, 
erf  Currency." — (Walker's  Science  of  Wealth.) 
407.  1.  Value  Curreiici/  is  real  money  or  any  certiG- 
■  of  value  that  can  bo  exchanged  at  option  for  specie.    This 
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coznprltf^  all  standard  cDins  of  gold,  alTer,  copper,  and  nickd, 
gold  and  gilrer  ingfjts  or  bars,  gold  dost;  and  gold  c&riificaies, 

'4,  The  last  are  cenificaces  of  gold  depositSi  for  which  they  cu 
be  exchanged  on  demand.  These  are  nsed  to  some  extent  be- 
twetrn  uaaociated  banks  in  some  large  cities  in  settling  their  ImI- 
ancx-s  at  the  **  Cltraring-housey^  in  some  Custom-honse  transi- 
tions, and  among  g*y\d  and  stock  brokers  It  has  been  strongly 
advix-ated  bv  som^  tliat  a  **  gold-note  currency  **  on  snch  a  basi^ 
might  with  manv  advantages  be  issued  from  the  Sub-Treasoiyof 
the  United  States.  Bullion  banks  might  also  be  formed  that 
would  fumiih  the  same  kind  of  currency. 

408.  1.  Crerf/f  Oirreiirj/ consists  of  notes  or  certificates 
of  indebtedness,  commonlv  used  instead  of  money.  These  are 
bank  notes  or  bills.    (Art.  5T3.) 

2.  The  bills  issued  by  the  Cuited  States  Treasuiy  and  national 
banks,  called  greenbacks  and  national  currencyf  are  a  purely 
credit  currency.    They  are  paper  notes  that  have  comparatively 
no  intrinsic  value,  and  contain  only  a  promise  to  "  pay  to  bearer,* 
or  '*  to  the  bearer  on  demand.*'  the  amount  for  which  the  note  is 
issued.    Specie  is  not  promised  or  expected  in  equal  exchange  for 
them,  and  this  credit  must  be  extended  until  the  govemmcBt 
makes  these  notes  exchangeable  for  money  itself,  dollnrfor  dollar* 
{See  Banking,  573.)     Only,  in  a  popular  sense  is /Ai«  money  y 
it  is  really  currency  only,  its  negotiability  being  its  essentia^ 
feature. 

3.  The  "Treasury  Note''  is  made  "a  legal  lender,  at  its  fac^ 
value,  for  all  debts,  public  a tid  private,  except  duties  on  import^ 
and  inderest  on  the  public  debt,^^ 

4.  Every  note  of  the  '•  National  Currency,"  that  is  issued  bj^ 
any  National  Bank,  is  made  ''receivable  at  par  in  all  parts  ofth^ 
United  States  in  payment  of  all  dues  to  the  United  States,  except 
duties  on  imports,  and  also  for  all  debts  oicing  by  tJie  United 
States  to  parties  within  the  United  States,  except  interest  on  the 
public  debtr    These  note?  are  also  used  as  legal  tender  between 
the  different  banks  issuing  them.    Counterfeiters  of  these  notes 
are  liable  to  severe  iM?nalties.     (Sec  any  "greenback"  or  National 
Bank  Note.) 

5.  These  notes  are  made  of  convenient  denominations  from 
"  One  Dollar  "  to  "  One  Thousand  Dollars." 
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k  fractional  Currency  ia  issm^d  only  by  the  United  States 
!,  and  "is  excbaugeablo  for  United  States  notes  in  stiina 
[less  than  three  dollars ;  receivable  in  payment  of  all  dues  to 
Uie  United  States  les8  tljan  five  dollars,  except  customs"  (See 
any  note  of  Fractional  Currency.)  The  denominatigus  are  5, 10, 
49,  95,  and  50  cent& 

'  00.  1.  A  Mtjced  Currency  consists  of  specie,  and  bank 
|l  that  may  bo  exchanged  for  specie  on  demand. 
.  In  a  raised  currency  there  ia  frequently  a  eligbt  deprecia- 
t  of  the  value  of  the  paper  money,  arising  mostly  from  danger 
Counterfeit iiig,  or  a  possible  failure  to  redeem  it 
L  Such  a  currency  was  formerly  supplied  by  the  various  inde- 
mt  and  State  banks  in  the  United  States,  and  is  still  used  in 
bda,  Great  Britain,  and  some  other  countries. 
^10.  1.  Paper  Money   (commonly  bank  notes),  is  simply 
Bflcates  of  indebtedness,  with  the  promise  of  the  maker  to  pay 
^e  bearer  the  amount  specliied  on  demand.    Hence  it  forms 
)8t  convenient  and  economical  currency.    In  exchange  for 
B  the  holder  can  procure  any  commodities  or  aenncea  he  may 
desire  if  either  the  credit  of  the  maker  be  good,  or  if  it  be  convert- 
ible  into  specie  at  pleasure. 

^Ks,  Bank  notes,  oertiUcatca  of  deposit,  checks,  bills  of  exchange, 
^^E  ore  used  as  money  in  bu^ess,  but  are  not  money.  They  are 
^Kutentatives  of  money  when  an  equivalent  amount  of  gold  and 
^HfT  ia  lying  idle,  niid  the  paper  takes  its  place  in  the  circulation; 
^Hlbenriee  they  are  representatives  of  indebtedness  merely,  and 
^y  nun  who  receives  them  in  payment  of  any  debt  haa  only  given 
tip  one  claim  fur  another  which  may  perhaps  be  more  available. 
Bank  notes,  actually  representing  gold  or  silver  in  store,  may  be 
jHed  with  profit,  for  the  reason  that  the  coin  lying  in  the  vault  is 
t  &om  wear,  and  the  inconvenience  and  risk  attending  the 
sfer  of  largo  sums  are  to  a  great  extent  avoided. 
.  When  gold  or  silver  !a  received,  it  Is  an  ultimate  payment, 
hey  are  supposed  to  contain  intrinsically  an  equivalent  value. 
B  policy  of  Ik  paper  currency,  beyond  an  actual  specie  baais,  ia  & 
■tion  upon  which  intelligent  political  economists  disagree. 
I  a»c  of  certificates  of  deposit,  checks,  bills  of  exchange,  elo,, 
Uly  facilitates  the  transaction  of  business,  and  reduces  the 
nnt  of  metallic  currency  needed.    To  make  them  eerriceablfe 
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and  reliable^  however,  tliey  should  not  be  issued  as  a  baas  c»^ 
credit,  or  for  procuring  loans^  but  should  arise  from  legitimatr^^^^ 
business  transactions  in  which  the  drawee  has  previously  becom..^*^ 
actually  indebted  for  the  amount  of  the  bill. 

4.  Cash  is  a  term  generally  applied  to  money  and  curren< 
but  it  has  also  a  broader  meaning  as  apphed  to  all  kinds  of  not 
checks,  drafts,  bonds,  mortgages,  or  other  certificates  of  indebted 


ness,  forms  of  money,  or  representatives  of  money  that  ore  readily 
convertible  into  money,  at  their  face  value. 

5.  Money  of  account  is  the  kind  or  denomination  of  mom 

used  to  indicate  vuhie  in  accounts  or  com2)utation9,  as  distin 

guidlicd  from  denominations  of  currency.    Thus,  in  the  XJnifce^^3 
States,  mills  are  used  as  money  of  account  but  not  as  currency        ; 
in  Canada  many  accounts  are  kept  in  sterling  money,  while  thi 
currency  is  decimal,  like  Federal  Money;  and  in  Hamburg  thi 
mark  banco  is  used  in  accounts  while  the  mark  current  of  h 
value  is  used  as  currency ;  in  the  United  States  also  the  price  oi 
certain  articles  of  merchandise,  is  frequently  marked  and  men 
tioned  as  one  or  more  shillings^  which  in  some  States 
one-eighth  of  a  dollar  and  in  others  a  different  amount,  but 
shilling  has  never  been  used  here  as  currency. 

UNITED  STATES  MONEY. 

411.  1.  United  States  Money,  called  also  Federam,  "^ 
Money,  consists  of  mpccie  currency  or  coin,  and  paper  money,  botte^^^ 
of  which  are  made  legal  tender  in  certain  cases,  although  no^'  *^ 
having  the  same  value. 

2.  The  unit  of  this  currency  is  the  dollar  (see  Note,  Art  81, 2)^ 
which  is  divided  into  100  cents  (cts.  or  f ;  Latin  centum,  a  hun-* 
dred).     In  computation  the  cent  is  divided  into  10  mills,  {m, 
milhy  one  thousand),  the  mill  thus  being  one-thousandth  of 
dollar  but  not  a  denomination  of  currency.    The  dollar  beiuj 
regarded  as  the  unit,  cents  are  expressed  decimally  as  hundredth^^*'* 
and  mills  as  thousandths.    Thus  seventeen  dollars,  twenty-nine 
cents  =  $17.29 ;  eight  dollars,  ten  cents,  five  mills  =  $8,105. 

3.  The  coins  are  of  gold,  silver,  nickel  or  copper. 

Notes. — 1.  The  principal  gold  coins  are  the  $50,  |20  or  doable-etgle« 
$10  or  eagle,  $5  or  half-eagle,  $2i,  $3,  and  |1. 
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i.  The  silver  coins  ure  tlie  dollw,.Iiftl[4i)llar,  qimrler-dollar,  dime  (10/), 
ulf-dimc,  and  tliroo-ceot  piece. 

8,  The  ulckel  coins  are  tlie  S/,  3'',  and  1'"  piceoa,  and  lliu  miijicr  coins 
Ktt  the  3 '  uid  I  •'  jnecea. 

^A  In  DDlt'B,  bnnit  ciieclca.  receiptt,  etc.,  cents  are  usu&li^  vritten  Da  com- 
HL  inctiooB.  nius,  #85.63  would  be  written  |85i%,  and  read  "  eigblf- 
^Kuid  aiitj-tliKe  one-liitDdnKlthH  doUiirt." 

I  4.  PructioDS  of  a  ceot  urc  cominonly  mentioned  as  such  instead 
>f  the  C(|uivalent  amount  in  mills :  the  grocer  gives  llie  price  of 
His  sngar  us  IweWe  and  a  half  cents  per  lb.  rather  tlian  twelve 
jentg  und  five  mills,  and  the  merchant  says  calico  is  woi-th  thir- 
teen and  a  half  cents  ))er  yd.  instead  of  thirteen  centa  and  five 
Blills ;  but  in  computations,  convenience  may  decide  whether  these 
fractions  bo  I'cdaced  to  mills  or  retained  as  parts  of  a  cent 

4J^.  1.  The  Ilulea  for  the  fiindamentul  operations  in  Federal 
BIoneT,  arc  essentially  the  tame  as  those  for  the  same  operationa 
in  Decimals  (Arts.  23-^358). 

2.  Dollars  vuty  be  reduced  to  cents  by  removing  the  decimal 
point  { ion  places  towards  the  right — the  equivalent  for  multiplying 
itf  100;  and  cents  to  mills  by  removing  the  decimal  point  one  plaa 
towards  the  right.  Thus,  $12^1200  ceat8=12000  mills;  |W5 
Rs725  ct&=7250  mills. 

,  Cents  mag  bo  reduced  to  dollars  by  dividing  by  100,  or 

ving  the  decimal  point  two  places  towards  the  left ;  and  miUa 

tan  by  dividing  by  1000,  or  removing  the  decimal  point 

m  places  towards  the  left.    Thus,  4750  ctB.=$47.50;  3205  mUla 

p8.2d5. 

.  The  dollar  sign,  9,  should  always  be  prefixed  when  figures 

I  and  the  word  dollars  does  not  follow.    The  same  sign 

fh»  deed  instead  of  the  word  ccnis  or  mills.    62  cent*  may  be 

ten  t.62 ;  and  9  mills,  (.000 ,  2''  3m  as  (.023. 


MENTAL    PROBLEMS. 

.  How  many  cents  in  $2;  ? 
.  How  many  mills  in  37;  eta.  ? 
.  How  many  mills  m  $5  J  ? 

:.  John  buys  a  coat  for  15  dollars,  CO  cl&,  and  a  vest  for  J5J. 
r  much  does  he  pay  for  both  ? 
.  From  10  take  9  milld. 
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6.  Bought  a  barrel  of  potatoes  for  $4}  and  sold  it  for  5  ioWar 
and  15  cents.    How  much  was  made  by  the  transaction  ? 

7.  Mr.  Brown  had  $75  in  the  bank.  The  next  day  he  depoeites*-^ 
$15.75,  and  subsequently  gave  Mr.  Clark  a  cheek  for  25  and  4: — ^ 
hundredths  dollars ;  what  was  the  balance  in  bank  ? 

8.  What  will  40  bu.  coke  cost  at  14  cents  per  bo.  ? 

9.  A  merchant  buys  muslin  at  $5.75  per  piece.  How  mnc^  h 
must  he  pay  for  7  pieces  ? 

10.  How  many  times  20  cents  are  5  dollars  ? 

11.  I  paid  a  grocer  tll.55  for  7  lb.  of  tea.    What  did  it 
per  lb.  ? 

12.  A  bought  soft  cool  at  $5  per  T.  and  sold  it  at  $6.50^ 
made  16  on  all  he  bought.    How  many  tons  did  he  buy  ? 

414.  WRITTEN    PROBLEMS. 

1.  How  many  mills  in  28^  cents  ?   In  4030^  cts.  ?  In  106|  ct^r       ? 

2.  How  many  cents  in  150  dimes  ?    In  216^^  dimes  ?    In  25g^  ^ 
dimes? 

3.  Reduce  $12.50  to  miUs.    $7050  to  mills.    $272.10  to  milk   - — 

4.  Change  890  to  mills.    7050  mills  to  dollars.    1682}  mi] 
to  dollars. 

5.  How  many  cents  in  2  eagles,  5  dollars,  and  8  dimes  ? 

6.  Reduce  43C0  cents  to  dollars.    118|;^  to  dollars.    23.5^ 
dollars. 

7.  Add  the  following:  $9.60,  $12.70,  $45.3 7^, $.06,  $1.50, 
$68.33,  $8.39,  $C0,  and  $.80. 

8.  Sold  a  carriage  for  $120.75,  a  horse  for  $90.60,  a  harness 
$15.60,  and  a  saddle  for  $13.12  J.     What  was  the  amount  received  ?  ^^* 

9.  From  $108  take  12.^  cents. 

10.  Bought  a  barrel  of  flour  for  $6.37^,  and  sold  it  for  $5.87^.  -^  ^* 
What  did  I  lose  ? 

11.  Bought  a  house  and  lot  for  $1500.  Paid  $40  for  a  front 
fence,  $110.90  for  painting  the  house,  $9.75  for  fruit  trees,  and  $15 
for  other  improrements.  I  then  sold  the  property  for  $1800. 
What  did  I  gain  ? 

12.  What  will  be  the  cost  of  45  barrels  of  flour  at  $5.80  per 
barrel? 

13.  Wliat  will  80  bushels  of  coal  cost  at  15  cents  per  boshel  ? 


tba.de    and    monbt. 


233 


'14.  What  -will  be  the  cost  of  60  bushels  of  wheat  at  tl.l21  per 
bashi'l ;  14U  bushela  of  corn  at  66  j  cents  a  bushel ;  aud  45  bush- 
els of  oatA  at  25  cents  a  bushel  ? 

15.  Huw  many  bushels  of  cod  at  12j  cent^  a  bushel  can  be 
'  ight  for  $125  ? 

^  Sti^'je^tion. — The  dividend  and  divisor  must  be  reduced  to  the 
nomination.    Change  both  to   thonsaudths.    125.000-^ 
^25  =  1000.    Am.  1000  bushels. 

16,  How  man)'  pounds  of  butter  at  16  cents  per  pound  must 
be  given  for  15  barrels  of  Bour  at  $8  per  barrel  ? 

17-  Uow  many  barrels  of  flour  at  t5.62J  per  buircl  con  be 
bought  for  $225  ■{ 

It  18.  lloff  miiny  half-dimes  would  it  take  to  pay  fur  10  cowa  at 
BM?^  per  head  ? 

|P  19.  A  drover  bonght  105  head  of  cattle  at  $57  per  head.  lie 
^d  for  their  jxistumge  one  mouth  $250,  and  then  sold  them  at 
WO  per  head.    What  did  he  gain  by  the  traniaclion  ? 

20.  A  merchant  has  on  hand  goods  to  the  amount  of  $27500, 
A's  note  fur  $1320,  B's  note  for  $1500,  C'a  note  for  $167.85,  cash 
^£601.08,  various  amounts  due  him  as  shown  by  bis  ledger  accounts 
ftf  ♦0610.80,  and  other  property  worth  $20200.  He  owea  $12306.18 
for  goods,  €3500  for  borrowed  money,  $4515  on  real  estate,  and 
1782.40  on  sundry  other  occounls.  Considering  that  he  mil  lose 
IBJjJ  of  the  amounts  due  him  on  ledger  uccuuuts,  how  much  do 
Ills  assuta  exceed  hi^  habillties  ? 

NoTE.^,l«rf»  Inclndp  a,  Tiam'a  entire  property  and  tlie  nrtiial  vnlue  of 
■vtutUTor  b  due  tn  liim ;  Hal/iUtiei  include  all  tlint  u  maa  ones  io  ntliera. 

21.  Vfhxt  is  the  sum  of  09  dollars,  80  cents.  2  mills;  91  dol- 
lare,  3  cL-nts;  43  dollars,  7  mills;  109  dollars,  15  cents,  8  milla; 
Uid  OOcL-nIs,  3  mills? 

«.  B  owes  me  $35.43 ;  D  owea  me  $73.371 ;  and  E  owes  nie 
(29.  1  one  G  $15.62|  and  L  $55.09.  Uow  much  do  my  aaseU 
Hoecd  my  liabilities  ? 

.  Mr.  Green  bought  hia  wintcr'a  fuel,  as  follows:  3  T.  of 
Icoal  at  $8.37J  perT.:  3  cd.  of  wood  at  49.75  per  cd.;  50  bu. 
2J  ctsLperbu.;  and  a  load  of  kindlings  for  $3.62J.  Uow 
S  did  he  pay  for  the  whole  ? 
.  VThrn  com  is  worth  57i  eta.  per  bu.,  how  many  bu,  can 
.rohased  for  $1106.30? 
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25.  Sarah  t>oaght  13  yd.  of  ribbon  for  $2.47,  and  sold  a 
friend  one-half  of  it  at  an  advanco  of  2  cts.  per  yd.  How  much 
did  she  receive  for  the  part  sold  ? 

26.  Board  for  a  man  and  his  wife  for  the  last  six  months  of 
the  year  cost  $391.    How  much  was  their  board  per  day  ? 

27.  Mr.  A  bought  a  lot  and  built  a  house  at  a  total  cost  of 
$5875.  His  lot  was  45  ft  wide  and  cost  him  $62 J  per  front  foot 
He  paid  for  lumber  and  carpenter  work  $1685.75 ;  for  chimneys 
and  plastering  $376.35;  for  painting  and  glazing  $296.40;  for 
bath  tubs,  water  pipes  and  gas  pipes  $315.90 ;  for  blinds  $76 ;  for 
2  marble  mantles  $62}  each;  and  the  balance  was  expended  in 
fencing  the  lot,  making  walks  and  preparing  grounds.  How 
much  was  thus  expended  ? 

28.  After  harvest  a  farmer  sold  grain  as  follows:  589  bu. 
winter  wheat  @  $1.05,  321  bu.  spring  wheat  @  87^  cents,  and 
732  bu.  oats  @  43J  cents.  He  found  that  after  paying  the  ex- 
penses of  harvesting,  threshing  and  marketing  the  grain,  he  had 
$783.25  left    How  much  were  those  expenses  ? 

29.  A  grocer  bought  of  a  farmer  16  bu.  potatoes  @  62y  eta, 
25  doz.  eggs  %  13  J  cts.,  and  34  lbs.  of  butter  @  18|  cts.  He  gave 
the  farmer  6  dollars  and  paid  the  balance  in  sugar  ^  12^  cts 
How  much  sugar  did  the  farmer  get  ? 

30.  A  dealer  bought  chickens  at  17  J  cents  apiece.  He  also 
bought  three  times  as  many  turkeys  as  he  did  chickens,  and  paid 
the  price  of  three  chickens  for  one  turkey ;  for  both  kinds  of  fowls 
he  paid  $10.50.    How  many  turkeys  did  he  buy  ? 

31.  A  merchant  sold  19  yd.  of  Brussels  carpet  and  22  yd.  of 
ingrain  carpet  for  $55.70 ;  he  received  45  cts.  per  yd.  more  for  the 
Brussels  than  for  the  ingrain.  What  did  he  get  per  yd.  for  the 
Brussels  carpet  ? 

32.  Bought  17500  bricks  at  $7.50  per  thousand,  and  15855  ft 
lumber  at  $18  per  thousand.    How  much  did  both  cost  ? 

Note. — Reduce  the  quantities  to  thousands  and  decimals  of  a  thooBaDd, 
before  multiplying. 

33.  A  gentleman  bought  for  his  horse  2890  lb.  of  hay  for 
which  he  paid  at  tlie  rate  of  $12.50  per  ton,  and  9680  lb.  of  straw 
at  $6.75  i)er  ton.    What  did  he  pay  for  both  ? 

NoTE.—Rednce  quantities  as  in  preceding  example  and  divide  results  by 
2  before  multiplying. 
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34.  A  miller  Bold  17  bbl.  of  flour  at  $6.85  per  bbl.,  7t>0  lb. 
flonr  at  |3.375  per  cwt,  535  lb.  of  meal  at  J1.C2  per  cwt, 
and  13G0  lb.  bran  at  il~  per  T.    How  mucli  did  he  receive 

KJuralU 

^k      35.  Wbat  is  the  coet  of  1600  lb.  hay  at  tl31  per  ton,  and  7} 

^nona  coal  at  the  rate  gf  1250  lb.  for  g5  ? 

I 

^bould 
^nnartc 


413.  PROBLEMS  RELATING  TO  mONEY  AND  CURRENCY. 


1.  If  a  pound  of  sugar  be  worth  half  a  peck  of  wheat,  what 
mid  bo  the  price  {in  wheat)  of  50  lb.  of  sugar  ?    And  bow  many 

[narter-doltars  would  pay  for  the  wheat  @  81.08  ? 

2.  If  a  [tound  of  sugar  be  worth  8  pounds  of  wheat  or  10  yards 
ot  tape,  bow  much  tape  cau  be  bought  for  a  pint  of  wheat,  u  bushel 
of  wheat  weighing  60  lb.? 

3.  If  an  ounce  of  silver  be  worlh  C400  ounces  of  iron,  how 
naay  tons  of  iron  can  he  bought  with  Si  pounds  of  silver  ? 

4.  If  the  value  of  a  bushel  of  wheat  bo  represented  by  1,  what 
Toold  be  tlie  value  of  fi  hu.  1  pk.  3  qt  ? 

5.  Before  the  federal  currency  was  established  by  Congress  in 
176S>  and  indeed  for  some  time  after,  the  denominations  in  the 

ley  of  account  in  the  United  Slates  colonies  were  pounds,  shil- 

aiid  pence,  as  in  England,  while  most  of  tbo  coin  in  circula- 

cousisted  of  Spanish  silver  dollars,  their  halves,  quarters,  and 

:teentli3.    Owing  to  the  scarcity  of  metallic  curn-ucy,  and  tho 

■t  that  tho  relative  value  of  the  money  of  account,  compared 

ith  the  silver  dollar,  had  not  been  generally  determined  or  agreed 

upon,  remarkable  flnctnations  in  the  money  of  account  arose, 

varjiag  in  different  States,  bo  that  when  it  became  necessary  to  fls 

their  rv-lutive  values,  it  was  found  ihat  in  the  New  England  States 

20  shiUing8=3J  Spanish  dollars,  while  in  New  York  and 

fcio  i;i=only  25   SjjaniBh  dollars.    What  per  cent,  below  the 

England  standard  was  the  money  of  account  in  Ohio  ? 

Assuming  (he  pound  sterling  of  Old  England  to  have  been 

equal  at  that  time  (o  4J  Spanish  dollars,  as  \a  stated  by  some, 

what  j«T  ci'ut.  below  that  standard  bad  the  New  England  money 

account  depreciated  ? 

7.  Assuming  the  Spanish  dollar  to  equal  a  dollar  in  federal 
incy,  how  much  leee  in  cents  would  on  article  coat  in  New 
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York  whose  price  was  7  shillings,  than  in  New  England  where  the 
price  was  6s.  M,  ? 

8.  Paper  currency  frequently  occasions  great  finctaations  in 
the  money  of  account  Continental  money,  when  first  issued,  was 
very  nearly  par  with  silver.  In  1778  its  depreciation  was  as  6  to  1, 
in  1780  as  30  to  1,  in  1781  as  1000  to  1.  The  money  of  aceonn<^ 
however,  would  soon  cease  to  follow  such  extreme  fluctuations, 
and  would  adopt  some  other  standard.  Assuming  the  paper  cur- 
rency of  Chicago  to  have  depreciated  the  money  of  account  f^% 
below  that  of  New  York  city,  how  much  more  in  New  York  funds 
would  an  article  be  worth  in  New  York  than  in  Chicago,  the 
price  in  each  place  being  $1000  ? 

9.  In  1837  the  fineness  of  the  silver  dollar  United  States  coin 
was  changed  from  f  gg^i  to  j^q,  but  its  weight,  which  was  416 
grains,  was  so  changed  that  the  amount  of  pure  silver  in  the  coin 
remained  the  same  as  before.  What  was  the  weight  after  the 
change  ? 

10.  In  1853  the  weight  of  the  silver  half-dollar  was  changed 
fix)m  206|  grains  to  192  grains,  the  fineness  remaining  the  same, 
viz.,  -^%,  What  is  the  value  in  new  silver  coin  of  the  dollar  coined 
before  1853? 

11.  From  1792  to  1834  the  United  States  eagle  weighed  270 
gr.,  and  was  j  I  fine.  Its  weight  was  then  reduced  to  258  gr.,  its 
fineness  remaining  the  same.  In  1837  the  fineness  was  reduced 
to  -,®(j,  the  weight  remaining  the  same,  since  which  there  has  been 
no  change.  "What  is  the  present  value  of  an  eagle  coined  previous 
to  1834  ? 

12.  Augustus  Humbert,  United  States  Assayer  in  California, 
under  a  legal  provision  of  1850,  issued  fifty-dollar  pieces  of  gold, 
purporting  on  their  face  to  be  887  thousandths  fine  and  weighing 
1310  grains  each.  Assuming  them  to  be  of  full  fineness  and  weight 
what  is  their  value  in  United  States  gold  coinage  ? 

In  the  above  examples  no  account  is  made  of  the  alloy. 

13.  If  I  take  20  lb.  of  bullion  of  standard  fineness  to  the  mint 
to  be  coined,  and  pay  a  seigniorage  of  l^,  what  amount  of  money, 
in  gold  coin,  should  I  receive  ? 

14.  In  A.D.  G71  a  pound  sterling  was  equivalent  to  a  pound 
Troy  of  silver.  In  the  14th  century  the  same  amount  of  silver  was 
coined  into  £1  Ss,,  and  a  pound  of  gold  into  £15.    Aft;er  succes- 
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lento  for  the  profit  of  kings,  a  pound  of  silver  now 
kkes  £3  Hi.  Zdn  and  a  pound  of  gold  mukes  £oO  Os.  5ii.  The 
e  price  of  wheat  in  the  14th  century  was  £1  for  what  now 
I^ccs  of  other  litiiple  cummoditiL's  and  wages  have 
ulcrgone  a  eimilar  change.  Tlio  conclusion  is  apparent,  that 
^ongh  govemmenta  may  depreciate  tlie  money  of  account,  they 
B  Bot  force  the  sale  of  common  merchandise  at  mucli  less  than. 
Uvalus.  Though  they  may  change  the  conditions  of  legal  ten- 
r,  GO  that  C  shillings  worth  of  silver  mil  piiy  a  pound  of  debt> 
r  coutractowill  recognize  tlio  change,  and  nltimaloly  not  ba 
xstffld  by  it  Queen  Elizabeth,  using  a  pound  of  silver  f^r  coin- 
;  £3  5s.  for  England,  put  no  more  than  that  into  £8  for  Ireland. 
ut  ought  to  have  been  the  price  of  flour  in  Ireland  for  what  in 
tgland  cost  £1  ? 

15.  Jamca  the  Second  manufactureil  four  pennyworth  of  silver 

0  £10,  with  which  he  jmid  off  his  soldJers.    "What  per  e*nt  of 
^Or  just  dues  did  Ihcy  receive  ? 

16.  Suppose  an  estate  to  have  been  left,  centuries  ogo,  for  the 
t  of  the  dean  of  a  cathedral  and  four  choristers,  the  income 

»  being  £300  per  year,  out  of  which  he  was  to  pay  each  choris- 
r  jC30.    If  the  debasement  of  current  coin  has  ralBcd  rents  250^, 

1  the  increased  supply  of  the  precious  metals  has  raised  Ihem 
0^  more,  how  do  the  relative  salaries  of  the  dean  and  choristers 
npare  with  what  Ihoy  were  evidently  designed  to  be  by  the  testa- 
How  many  times  whut  a  chorister  receives  should  the  dean 

re? 

*  17.  July  11,  18G4,  HOO  in  gold  could  bo  exchanged  in  New 
:  for  $285  in  currency.  What  was  the  gold  value  of  a  ten- 
r  bill  then  ? 

\  18.  Aug.  17,  1870,  the  ratio  of  gold  to  currency  valuo  was  IJ. 

t  was  the  currency  valuo  of  £50  tlien  ? 

Note.— Tiif  gold  dulUr  contains  33  33  gr.  pure  gold  and  the  £  IIS  gt. 

19,  How  m;iny  carats  fino  are  United  States  gold  coins  ?     Uow 

|kicb  pure  gold  in  5  eagles?     (Bee  Ex.  11  and  Arts.  Z'i'i,  I,  and 

,  What  18  the  diffepcnco  between  the  weight  of  150  silver 
Sara  and  (;0U  ({iiarter-dolliirs  ? 
BSnnc — Tim  onmunt  of  irilrpr  in  tlip  quarter  19  la  the  BOme  proportloD  %a 
\  uumDt  fixed  for  the  iMlf-dollar  In  1833. 


now  ^H 
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TRIAL  BALANCES  AND  RULES  FOR  DETECTION  OF  ERRORS. 

416.  1.  In  keeping  accounts  by  Double  Entry,  each  iton 
appears  in  at  least  two  different  accounts,  on  the  Dr.  side  in  one 
and  on  the  Cr.  side  in  the  other;  hence  the  sum  of  all  the  debit 
entries  in  all  the  accounts  will  equal  the  sum  of  all  the  credit 
entries  in  all  the  accounts,  and  the  sum  of  the  Dr.  balances  will 
equal  the  sum  of  the  Cr.  balances,  if  all  the  entries  are  properly 
made. 

2.         ILLUSTRATION    OF    DOUBLE    BKTBY. 
Dr.  cash.  Cr. 


Apr. 
« 

May 


10 ,  To  Mdse. 
12    " 
2    " 

Balance 


15 


%    75 

880 
1200 

725 
n20 

$3500 


Apr. 
May 


1 
10 


By  Mdse. 


fdooo 

500 


$3500 


Dr. 


Apr. 
May 


MERCHANDISE. 


Cr. 


1 

10 

To  Cash 
«       <« 

$8000 
500 

■Apr. 
i  May 

I'i  " 

10 

12 

2 

15 

By  Cash 

f(              u 

tt          tt 
tt         tt 

Balance 

%    75 

880 
1200 

725 
1120 

$3500j         1 

1        ' 

$3500 

417*  A  Trial  Balance  is  a  summary  of  the  entire 
amounts  entered  on  the  Dr.  and  Cr.  side  of  each  account,  or  simply 
of  the  balances  of  all  the  accounts  in  detail,  and  if  the  sums  of  th^ 
debit  and  credit  entries  in  the  Trial  Balance  are  not  equal,  theiv- 
there  is  some  error  in  the  accounts  or  in  making  up  the  Trial- 
Balance,  which  should  be  discovered. 

418.  The  first  rule  of  the  book-keeper  should  be  to  make  fu^ 
error;  but  for  such  as  are  falUble  the  following  suggestions  may 
be  of  some  practical  utility. 

1.  If  the  error  be  found  in  one  figure  only,  it  is  probably 
error  of  adding  or  copying. 


V 


4. 

cthei 
I       to  m 

m.  " 

^^Bn  DC 


IBIAL      BALAKCES.  239 

S.  If  it  involve  several  figures  it  may  liavc  arisen  from  the 

OtnisGloii  of  an  entire  entry  or  from  making  tlie  same  entry  ttvice. 

3,  If  it  be  divisible  by  2,  without  u  remainder,  it  may  have 

anscQ  from  posting  an  itum  to  the  wrong  eide  of  the  accouat,  in 

"which  case  the  it«m  wonid  be  half  of  the  apparent  error. 

.  If  the  error  be  divisible  by  0,  without  a  remainder,  it  may 

1  from  transposition,  three  cases  of  which  may  be  easily 

letccted  by  mles  founded  on  the  peculiar  property  of  the  iium- 

These  cases  are 

\si.  '^Tien  two  figures  are  made  to  exchange  places  with  each 

other,  the  orders  in  notation  remaining  the  same:  e.g.,  ^",'1  made 

to  read  327,  or  732,  or  273. 

2d.  When  two  or  more  figures  are  made  to  change  their  places 

n  notation,  their  arrangement  in  respect  Co  each  otlier  reuiiiiuing 

e  same :  e.  g.,  t4275  made  to  read  (42750,  or  $42.75,  or  $427.30. 

3d.  When  two  significant  figures  are  made  to  cliange  position 

hoth  with  respect  to  each  other  and  also  tlie  orders  of  notation: 

1%,  ff.,  IH  made  to  read  10.41. 
6.  To  detect  the  first  and  second  cases  of  transposition  divide 
m  amounl  of  the  error  in  the  trial  balance  sticcessiveli/  by  9,  99, 
■TO,  9909,  etc.,  as  far  as  possible  without  a  remainder,  rejecting 
Wciphera  at  the  right  of  the  last  sigtiificant  figure  in  the  error. 
I  The  (]Uotients  thut  contain  but  one  digit  figure  will  exprees 
me  difference  Iwtwecn  the  two  digit  figores  transposed,  which  will 
be  adjacent  to  each  other  if  the  divisor  coosiist  of  but  one  9,  Ecpa- 
rat«d  by  one  other  figure  if  it  consist  of  two  9e,  by  two  other 
figures  if  it  consist  of  three  9s,  and  so  on. 

Those  quotients  which  contain  two  or  more  figures  will 
express  tlie  nvmber  itself,  which  is  transposed  in  notation  simply, 
the  arrangement  of  the  significant  figures  remaining  the  same. 
In  either  case  the  order  of  the  last  significant  figure  in  the  error 
will  be  the  lowest  order  of  the  flgurea  transposed.  The  orders  of 
the  other  figures  can  be  easily  determined  by  referring  to  the 
error  and  applying  the  principles  of  notation, 

8.  To  detect  the  third  case,  divide  the  error  in  the  balance  by 
u  many  9s  as  is  possible  so  as  to  give  only  n  single  figure  in  tlie 
quotient,  and  then  the  remainder  in  the  same  way,  rejecting  all 
ciptiers  at  the  right  of  tlie  last  significant  figure  in  both  dividends, 
■Iter  which  there  should  be  no  remainder. 
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The  first  quotient  will  be  the  figure  filling  both  the  highegt 
and  lowest  order  in  the  transposition ;  the  second  quotient  will  be 
the  other  figure. 

Note. — If  the  error  of  the  trial-balance  be  not  diyisible  by  9  it  cannot  be 
the  result  of  transixMition  alone.  Bat  whenever  the  error  becomes  to 
reduced  as  to  be  divbible  by  9  without  a  remainder^  a  transpoiition  beiqg 
then  possible,  the  above  tests  should  be  applied. 

41{K  To  illustrate  the  application  of  the  foregoing  rulesy  four 
examples  arc  given  below,  each  one  representing  a  balance-sheet 
taken  from  the  ledger,  but  erroneous,  from  the  fact  that  the  £M)t- 
ings  of  the  Dr.  and  Cr.  columns  do  not  agree. 


1. 

2. 

3. 

4 

4. 

Db. 

Cb. 

Db. 

Cb. 

Db. 

Cr. 

Db. 

Cb. 

25 

34 

184 

74 

100 

22 

184 

22 

100 

981 

24.50 

10.25 

320.60 

86.40 

23.60 

185 

87.50 

73 

89 

200.75 

400.90 

20 

126 

71 

800 

90 

20.40 

80 

10 

31.20 

81.44 

187.80 

18.40 

92 

120 

110 

10.44 

10 

826 

823 

7 

93.50 

100 

50 

495 

800 

8.51 

6.44 

94 

12 

90.60 

38 

450 

200 

74.26 

100 

8150 

810 

75 

25 

100.16 

120.50 

868 

40 

144 

86.24 

201.75 

40 

80 

200.10 

26 

10 

63 

122.22 

8.25 

80 

20.10 

10 

850 

200 

922.40 

11.84 
1,905.80 

75 

a55  25 

333.92 
929.50 

8 

49.50 
1,499.70 

24 
1,670.70 

86.99 

1,842.80 

1,945.20 

1,221J» 

63 

74.25 

445.50 

849.47 

1.  The  «  errors  "  G3,  7425, 4455,  and  34947  being  each  divisible 
by  9,  transposition  is  possible.  Taking  the  first  example,  we  have 
03^9=7.  As  this  is  the  only  division  we  can  perform,  we  con- 
clude the  transposition  can  occur  only  in  those  amounts  where 
the  digit  figures  expressing  the  units  and  tens  of  dollars  differ 
by  7.  In  the  Dr.  column  there  are  tliree  numl>er8  answering 
these  conditions,  and  in  the  Cr.  column  two,  viz. :  $18.40,  $7,  $81.50| 
$081  and  $92.  The  transposition  could  not  have  occurred  in  the 
third  number,  for  the  footing  is  already  too  small.  If,  then,  either 
of  the  other  numbers  had  been  transposed  from  $81.40,  $70,  $918, 
and  $29  respectively,  the  error  is  accounted  for,  a  question  easily 
settled  by  reference  to  the  ledger.      ; .    :•   ^  v ' '-.  .•    . 

2.  In  the  second  example,  we  have  7425 -=-9 =825  and  7425-4- 
99=75.  The  quotients  containing  two  or  more  figures  in  the 
transposition  must  be  in  notation  simply.    By  reference  to  the  Dr^ 
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Toolumna  it  will  bo  obeorved  Ibat  these  qnotiests  occur 
a  the  former  and  once  in  the  latter,  xiz. :  $0.T5, 1201.75, 
t6,  $~5,  uiid  $^00.75.  'Die  trausposition  could  iiot  Imve  uc- 
"^red  iu  the  second  number  without  dieplacing  other  eigniflcant 
figures,  nor  in  the  fourth,  because  the  Dr.  footing  is  already  too 
smidl,  uor  in  the  flftb,  because  the  Cr.  footing  ia  alrcjidy  too  lai^e. 
The  oaly  two  numbers  to  be  compared,  therefore,  are  the  first  and 
tliiid,  which,  perhaps,  should  have  been  $75  or  tSa.SO,  either 
of  which  would  Kccount  for  the  eiTor. 

.  luUie  third  example  we  have  4455-4-9=495,  4455-5-99-45. 
>  the  transposition  must  be  in  notation  simply,  and  may  be 
i  in  one  of  two  placoa  only,  viz.:  |495  or  $450, 
.  In  the  fourth  oxaniple  we  have  34947^9=3883,  340474-99 
|B3,34947-^9999=3,  with  a  remainder  495,  whieb-i-99=5.  We 
Bt  the  division  by  990,  because  the  remainder  ia  not  divisible 
f  99  witJiutit  a  remainder.  For  the  same  reason  we  omitted  it 
in  the  third  example.  In  this  case  there  could  be  no  Iranspost- 
tiun  In  the  notation  of  3883,  because  the  number  docs  not  occur. 
There  may  have  been  a  transpoeition  of  J353  from  $3.53,  or  the 
Bgure  3  mid  5  may  somewhere  have  been  made  to  change  places 
witii  respect  to  themselves  and  notation  also;  as,  when  $0.63  hod 
been  made  to  read  $350. 

NoTK.— In  the  ate  nt  theao  niloB  in  practice,  not  onl^r  the  bDloncBs  of 
Aa  ledger  ncroutila  as  thcj  appt^ar  on  the  baloace-sbeet  should  be  exam 
Lbut  also  all  the  scpamlo  pustiugd,  as  a  tnuiBpoaiCion  t/ttre  will  cquullf 
fL  |J>*  final  bRlii&C£. 

BILLS. 

)fi'JO.  1.  mils,  in  a  general  sense,  include  all  written  state- 
B  of  goods  purchased  or  ecrvices  rendered,  and  all  Etatements 
uunta. 

;  A  Bill,  in  a  common  and  restricted  sense,  is  a  written  slatc- 
(  of  articles  sold  at  one  time  or  at  different  times  by  a  retail 
r  to  B  consumer.  It  sliould  state  the  place  and  time  of  each 
],  tiie  names  of  the  seller  and  buyer,  the  articles  sold  with  the 
8  ofisch  ajid  of  all,  and  any  extra  charges  or  discount  to  be 


—1.  When  any  charge  is  made  for  the  box,  borrol,  jar,  etc.. 
[  goo^i  It  u  eattomtjf  to  place  ita  price  kIiotb  and  to  the 
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Tight  of  it,  as  in  Bill  4  and  its  price  is  to  be  added  to  ibat  of  the  goodi 
it  oontains. 

2.  When  goods  are  sold  bj  the  bulk,  as  sugar  hj  the  barrel,  tea  bj  the 
caddj,  etc.,  the  gross  weight,  tare,  and  net  weight  are  usoally  given  hi  tbe 
form  of  an  equation,  the  word  pounds  being  omitted,  as  in  Ex.  4,  8. 

8.  Tare  is  an  allowance  made  for  the  weight  of  the  box,  case,  etc ;  nd 
weight  includes  the  goods  only ;  grass  weight  indades  both  the  goods  and 
the  box  or  case. 

3.  A  bill  is  said  to  be  drawn  against  the  purchaser,  and  in 
favor  of  the  merchant  or  seller. 

If  tbe  party  against  whom  the  bill  is  drawn  is  not  able  to  pay 
it  when  presented,  he  may  acknowledge  the  same  by  giving  a  tftce- 
bill  This  will  prevent  all  subsequent  dispute  as  to  the  correct- 
ness of  the  claim.  A  bill  may  be  receipted  by  means  of  a  due4nUf 
as  in  Bill  7. 

4.  A  bill  is  receipted  by  writing  the  words  Received  payment 
at  the  bottom  and  affixing  the  seller's  name.  A  bill  may  be 
receipted  by  a  clerk,  agent,  or  any  authorized  person,  as  in 
Bill  2.    A  receipted  bill  is  called  a  Receipt. 

5.  An  Invoice  is  a  Bill  of  merchandise  sold  to  a  jobber  or 
retailer,  or  consigned  to  an  agent. 

6.  An  Inventory  is  a  detailed  and  complete  list  of  merchandise 
or  other  property  in  a  particular  store,  or  owned  by  a  particular 
person,  showing  the  value  of  each  article  or  kind  of  property. 


421.                                  EXAMPLES. 

1. :»///. 

•  John  Cook, 

Cleveland,  July  1, 1871. 

Bought  of  Samuel  Bliss. 

15  lb.  Rio  Coffee,    . 

.    <gt  16c      .      t2M 

60  lb.  W.  I.  Sugar, 
36  lb.  Pearl  Starch, 

.    (^  8jc.      .        4.25 
.    @  12ic.    .        4.50 

8  gal.  Molasses, 

90  lb.  Butter  Crackers,  . 

45  lb.  Picnic  Crackers,    , 

.    (^  40c.      .        3.20 
.    @  9c.        .        8.10 
.    <»  lie      .        4.95 

Eeceived  pay 

$27.40 
menty 

Saml.  Bli8& 

BIXI.8. 


343 


« 


Sept 


€i 


a 


u 


a 


2. 
Petsb  Hikd, 

187a 
July  15.  9  yd.  ffilk, 

«    Syd-Eibbon,    .   . 
«    12yAMii8liii, 
9.  3  yd.  Gasgimerey 
2J  yd.  Broadcloih, 
6  yd.  Doeskin^ 
«    1  Cravat  .   .    . 
Oct.   15.  4  pr.  Boots, 
«       "    2  doz.  Hose,     . 
«       «    i  doz.  Sleeve  Buttons, 
«       "    3i  yd.  Linen,    . 
!Noy.  30.  l.j  doz.  Oollars, 

^    2  doz.  Handkerchiefs, 
«    3  Vests,    . 

Beceiyed  payment. 


Buffalo,  Jan.  1,  1871. 

Bought  of  Jakbs  Fink  &  Co. 

.    .  M  $a95    . 

.  <^      Ab    . 

.  ^      J5    . 

.  ^    1.75    • 

•  ®    4.50    . 

.  ^    1.12^  • 

.  <^    1.25    . 

.  <^    5^0    . 

.  <^    2.40    . 


(^ 
® 


.60 


<^  2.25 
<^  1.40 
<^    2.40 


$79,765 
James  Fink  &  Go. 

jMT  Smith. 


u 
u 
u 
u 
a 
a 
u 
a 
a 
u 
u 
a 
it 


3. 

^B.  J.  H.  Fob, 

1871. 

2fay    3.  75  lb.  Sugar, 
«      "    91b.  Tea, 
**      *"    21  gal  Golden  Syrup, 
June  1.  10  lb.  Spice,    . 
**    121b.  Pepper, 
12  lb.  Ginger, 
15  lb.  Coflfee, 
10.  20  lb.  Dried  Apples, 
18  lb.  Dried  Peaches, 
2  bu.  Onions,  . 
15.  13  lb.  Mackerel,      . 
18.  9  lb.  Smoked  Herrings^ 
20.  25  lb.  Sice,     . 
12  lb.  Dried  Beef,  . 
5  Sacks  Table  Salt, 
5  bu.  Com  Meal,    . 
27.  17  lb.  Soda  Crackers, 

Beceiyed  payment, 


Portsmouth,  July  1,  1871. 


it 


a 
u 


Bought  of  Wm.  Millbb. 

@  6JC.    . 

(^  65c.    . 

@  70c.    . 

®  20c.    . 

<^  25c.    . 

®  18c.    . 

@  12^a  . 

(^  10c.    . 

@  12^0.  . 

®  80c.    . 

(^  8c.      . 

®  20c.    . 

%  5c.      • 

®  12^0.  . 

@  20c.    . 

®  80c.    . 

(^  9c      . 

Wm.  Milleb. 

2U 
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Mb.  Robebt  Smith, 

3  bbl.  Apples, 

8  bskt  Peaches,    • 

9  bu.  Potatoes, 

1  tub  •"  Butter,  49-12=37, 
1  box  •"  Eggs,  46  Doz., 
3  bu.  Beans, 
1  jar  •»  Lard,  67-15=42,    . 

Bec'd  Payment, 
Cincinnati,  Aug.  4/71. 


Cincinnati,  Aug.  1, 1871. 

Bought  of  JoxES  &  Glabk* 
.    «  ^2.75    . 


.85 

17 


(^    2.50    . 
(^      .16^  . 


Jokes  &  Clabk, 
by  John  Ajllbn. 


5. 
Mb.  Isaao  Williams, 

650  lb.  Sash  Weights,  . 
8      "       "     Cord,       . 

50     "  Casing  Nails,  . 
Ih  doz.  Mortice  Locks, 

I      '*  Porcelain  Knobs, 

1  «  Mineral        « 
1^    "  Sash  Fasts,      . 
6      "  Hooks,    . 

24  pr.  Butts, 

12  «       «       Small,     . 

10  *^    Plated  Escutcheons, 

2  gross  Screws,     . 

18  set  Blind  Hinges,    . 
2     «    Gate        « 
4  Mortice  Latches, 
2  set  SI.  Door  Sheaves, 
24  ft  "      «     Track,  . 
2         «      «     Locks,  . 
4  Brass  Catches,  . 


Chicago,  April  15, 1871. 

Bought  of  D.  Lock  &  Co. 

.  ®  t03j  . 

.  @  .30    . 

.  (^  .06    . 

.  @  7.60    . 

.  (^  4.50    . 

.  @  2.00    . 

.  @  1.50    . 


Rec'd  Paym% 


.25  . 

.20  . 

.06}  . 

.15  . 


@     .lo' . 

®  1.12i  . 
@  .06}  . 
<a  1.37J  . 
.15    . 


.62^ 

.25 

.021 


Chicago,  Apr.  17th,  1871. 


D.  Lock  &  Co., 
per  SooTT. 


IKT0I0B8. 


M5 


6.  Invoice. 
[b.  James  Dbew, 


Bt.  Louis,  Aug.  11, 1871. 
Bought  of  G.  Rice  &  Co., 


Ibbl.  A  Sugar,      251-19 

=232, 

.  @ 

tlSj  . 

1    "      C       «         243-21 

=222, 

.  & 

.llj  . 

1    "   Puly'd  «          269-20 

=249, 

.  <§> 

.131. 

1  chest  Y.  H.  Tea,    90-16 

=  74, 

.  @ 

1J88    . 

1     '*      Blk      "        60-17 

=  43, 

.  ® 

.98    . 

1  caddy  Jap.     "        25—6 

=  19, 

.  ® 

1.17    . 

1  8ck.  Rio  Coffee,  132  lb.. 

•        • 

.  ® 

.19    . 

1  mat  Java    "      421b., 

• 

■ 

.  @ 

Stl    . 

1  flck.  »  Rice,  75  lb.,     . 

• 

• 

.  ® 

.09    . 

1  box  P.  &  G.  Soap,  60  lb.,  , 

>        1 

» 

.  <g» 

.10    . 

1   "    S.  0.  Starch,  36  lb.,     , 

t        < 

1 

.  ® 

.10|  . 

1  mat  Cinnamon,  ^^^  lb.,     . 

1 

I 

.  ® 

.70    . 

\  doz.  No.  2  Tube, 

»        i 

» 

.  ® 

BM    . 

2    "    3Hp.Paib, 

• 

.  ® 

2.75    . 

2    **    CLTiinefl,    . 

• 

.  @ 

2.62|  . 

1  Cheese,  52  lb.,    . 

>        « 

» 

.  ® 

.17i. 

15  lb.  Bi-carb  Soda,      . 

• 

.  ® 

.09    . 

60  "  Sal           «         .        . 

• 

M    . 

Rec'd  Payment  by  i 

dote  at  3 

* 

C. 

Rice  &  Co. 

7.  CiNCnmATi,  June  20, 1871. 

fos  Kent,  Esq., 

To  W.  B.  Cook  &  Co.,  Dr. 

►  1  doz.  Webster's  Unabridged  Dictionary,  @  $50.00  . 

12  doz.  Robinson's  Arithmetic,   «        .    <^      9.00  . 

5  doz.  Sanders'  Fifth  Readers,      .        .    @      7.20  . 

9  doz.  Wells's  Grammar,      .        .        .    @      3.00  . 

2^  doz.  Small  Testaments,    .        .       .    @      1.20  . 

July  l/n.  Settled  by  dne-bill, 

W.  B.  Cook  &  Co. 

Note.— The  form  "To Dr."  is  sometixnefl  used  in  BUls 

tead  of  "  Bought  of."    (Art.  421, 8.) 
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8.  Inventory. 


SkiTH  &  JONE8'  IlTVEKTOBT  OF 

Hdsb., 

Jav. 

1,  187L 

1  case  Satinets, 

600  yd^ 

® 

$.95 

2   ^    Cassimeres,     . 

900  « 

® 

1.76 

5  ps.  Extra  Blk  Cassimeies,  186  "^ 

® 

3.25 

3  «  Bide     "    B.  Cloth,. 

75  « 

® 

8.75 

2  «  Extra  P.  Blk    ** 

44  « 

® 

6.26 

6  bales  Tickings, 

2500  « 

® 

.19 

3    "     Drillings,       . 

2175  « 

® 

.13 

2    «     Cotton  Check,       . 

1800  « 

@ 

J2 

2  caaes  Prints,  . 

1400  « 

® 

.09 

-1     «       « 

X                                                  •                •                • 

900  « 

% 

.11 

8     «       <*        .       .       . 

2600  « 

® 

.12} 

1     ^    Oinghams,    . 

850  « 

® 

.18 

1     «           **            .        . 

900  « 

® 

.18 

1     «           **            .        . 

960  " 

® 

.16 

8  gr.  grofis  Coates'  Thread, 

432  doz.. 

® 

.66 

2  «      "    Clark's       ** 

288    « 

® 

.66 

8  «      «     Aafiorted    '^ 

482    « 

,  ^ 

.35 

18M  Milward's  Needles, 

•        • 

@ 

2.50 

3  ps.  Tap.  Brus.  Carpeting, 

250  yd.. 

® 

1.12 

2  ^  Extra  3.ply       " 

198  " 

® 

1.37 

4  "  Fine  Tng.           " 

868  « 

d 

.95 

9. 


Intektobt  of  a  Betail  Obocebt. 


1)  bbL  A    Sugar, 

.    3161b., 

.  ® 

♦.12J 

1     «    C       " 

.    169  « 

.  ® 

.Hi 

1     «    Gran. « 

.    223  *' 

.  ® 

.131 

}      «    Pulv.  " 

.      68  ** 

.  ® 

.13| 

1^  scks.  Bio  Coffee, 

.    216  " 

.  ® 

.21 

8  mats  Java     ^ 

.       119  « 

.  « 

.27 

169  lb.  Rice      . 

•        •        •        < 

.  « 

.09 

65    «   Blk.  Tea,      , 

»        •        •        • 

.  « 

.87 

83    "   Jap.   « 

1        ■        •        t 

.  ® 

1.13 

45    **   Y.H." 

k        •        •        1 

.  ® 

1.25 

23    "   Imp.  " 

t        *        •        ( 

.  ® 

1.35 

116  ''   Cheese, 

>        •        •        • 

.  ® 

.16^ 

▲  qoocJTTS. 

>^' 

895  lb.  Dr.  Aisles,   . 

.       .    ® 

1.06^  . 

75     "  .  "   Peaohee,  peeled,     . 

.    & 

J23    . 

136  «     «        "       onpeeled. 

.    <» 

.14    . 

80     «    Prnnes, 

.    @ 

.11    . 

45  gaL  N.  0.  Molasaea,     . 

.    @ 

.78    . 

38    «    Silver  Drip  Syrup, 

.       .    ® 

1.06    . 

5  kits  Extra  Mackerel,     . 

.    ® 

2.76    . 

8  4-bbL  White  Fish,       .       . 

.    @ 

410    . 

73  lb.  CodGsh,  .... 

.    ® 

.08    . 

2  bxs.  Herring,        .       .       .       , 

.    ® 

M    . 

111  doz.  3  Hp.  Pails, 

.    ® 

3.00    . 

li      «    2   «       «           ... 

.    ® 

2.25    . 

-r\      "    No.  1  Tubs, 

.    ® 

9.75    . 

l.j*3    "    Brooms,     .... 

.    ® 

3.25    . 

85  lb.  Starch, 

.    ® 

.07i  . 

65  "    Corn  Starch,  .... 

.    & 

.11    . 

fi5  bars  Soap, 

TS. 

.07    . 

• 

ACCOUN 

422.  1.  An  Acoonnt  (%)  is  a  written  statement  of  money 
cine  for  merchandise,  services  or  money  furnished  or  received* 

2.  Every  complete  Account  consists  of  two  parts,  debits  and 
credits. 

3.  The  debits  show  what  is  dine  from  the  party  named  at  the 
liead  of  the  account,  for  what  has  be^n  furnished  to  him,  and  he 
is  called  a  debtor  (Dr.)  to  the  articles  and  amounts  mentioned. 

4.  Hie  credits  show  what  is  due  to  the  party  named,  for  what 
has  been  furnished  by  hifn,  and  he  is  called  a  creditor  (Or.)  by  the 
articles  and  amounts  mentioned. 

Thus,  if  I  furnish  a  carriage  worth  $200,  and  a  harness  worth 
|80  to  Thos.  Brown,  and  he  .furnishes  me  with  a  bookcase  worth 
$120  and  cash  $160,  the  account  would  be 

Dr.  Thos.  Brown.  Cr. 

To  1  carriage,    .    .    $200.      .    By  1  bookcase,   .    .    $120. 

.."  1  harness,     .    .       80.  ^  cash,     ....      160.- 

KoTB. — ^This  Ulnstrates  simplj  the  relation  of  Dr.  and  Cr.  without  giving 
the  eiact  form  of  Ji^  in  fnU,  which  would  include  the  date. 
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5.  Any  person  or  thing  that  produces  debits  or  credits  may  be 
designated  by  some  name  which  is  used  as  the  title  of  the  acooont 
in  an  account-book  called  the  Ledger.  Hence  arise  accounts  with 
cash^  expense^  merchandise,  etc.,  as  well  as  with  persons. 

6.  llie  balance  of  an  account  is  the  difference  between  fbe 
amounts  of  the  debits  and  credits,  and  when  this  is  received  or 
paid,  the  %  is  said  to  be  balanced.  Computing  the  balance  is 
called  balancing  an  account  The  balance  is  said  to  be  against 
an  %  when  the  Dr.  side  is  greater  than  the  Or.  side,  and  in  favw 
of  the  %  when  the  Cr.  side  is  the  greater. 

7.  A  statement  is  a  brief  description  or  memoranda  of  ihe 
debits  and  credits  of  an  9^,  generally  furnished,  if  required,  when 
an  %  is  to  be  closed  or  balanced. 

When  debits  only  are  to  be  made  out  it  is  similar  to  a  bilL 

8.  An  account  current  is  a  detailed  statement  of  items  included 
in  an  %  which  is  not  to  be  balanced  but  continued. 


423. 

EXAMPLES. 

1. 

Nsw  YoBX,  Jaa.  1,  IfltM. 

Mb.  Jomr  Smith, 

» 

To  HUBD  &  Brotusbs,  Lt. 

1858. 

Ang.  20. 

To  12  yd.  Broadcloth,          .        .        .        .    @  |8.60    . 

*t         n 

tt 

10  yd.  Caflflimere, 

• 

.       @ 

1.12    . 

it        « 

tt 

17  yd.  DriUing,      . 

• 

.       @ 

.11    . 

Sept.  25. 

tt 

12  doz.  Spools  Cn.  Thread, 

4 

.       @ 

.60    . 

u        u 

It 

7  yd.  Gingham, 

• 

.       @ 

JW5    . 

It          u 

tt 

34  yd.  Fine  Muslin, 

• 

.       @ 

.18    . 

il          u 

u 

5  yd.  Red  Flannel, 

• 

.       @ 

.02^  . 

u        u 

tl 

2i  yd.  Silk  Velvet, 

» 

.       @ 

4.00    . 

Oct.     0. 

It 

12  grosA  Skirt  Buttons,  . 

»                            \ 

.       @ 

.75    . 

it        tt 

It 

15  doz.  Wool  Hose, 

»                            \ 

.       @ 

8.00    . 

II        tt 

tt 

3  pr.  Kid  Gloves, 

1                           1 

.       @ 

1.25    . 

It       tt 

tl 

2  doz.  Linen  Napkins,    . 

\                           1 

.       @ 

2.40    . 

tt        It 

tt 

2  doz.  Shirt  Bosoms, 

\                           < 

.       @ 

4.80    • 

Nov.    1. 

tt 

11  yd.  Drilling,      . 

@ 

.10    . 

tt        tt 

It 

6  yd.  Jean,      .... 

@ 

.75    . 

tt        It 

tt 

2  Silk  Hdks.,  .... 

t 

@ 

1.00    . 

*t           M 

a 

12i  yd.  Vel.  Ribbon,      . 

% 

^    . 

. 

Received  payment. 

JOUN  BlTTJ*, 

f(^\ 

EUBD  &  BB0THKB8. 

ACCO0»TB. 
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2. 

JO0KPH 

186a 

Apr.  8.  To  8  dos.  Scythes, 

*    8.  ••   lidotHoea,  . 

Hftj  1.   «'   6  doi.  Rakes,  . 


Cbioaoo,  JiUj  1, 1860. 

To  Geo.  W.  Ck)LBtJBN,  Dr, 
.    @    $9.00    . 
.    @      5.00    . 
.    @      1.76    . 


Reoeiyed  paTment  b^  dne-bill. 


JiOj  15, 18B0. 


3. 
Beed  &  Spbt, 
1869. 

July    7.  To  15  yd  Cambric, 
50  yd.  Print,      . 
G  yd.  Cassimere, 
"     20.   "    83  yd.  Sheeting, 
«      -     "    6V  yd.  Broadcloth, 
*      -     **   8  yd.  Velvet,      . 
Aug.  80.   "    20  yd.  French  Print, 
15  yd.  Lyonese, 


u        u 


M 


U  «t 


1869. 
Sept.    1.  By  40  bu.  Coal, 

•«       9.   "    6  Coids  of  Wood, 
Oct.    20.    "    Ca8h, 
Kov.  25.    "    8  Days'  Labor,   . 


Cr. 


Geo.  W.  Colbubk. 

8t.  Louis,  Dec.  81,  18011. 

To  IIall  SMirn  &  Co.,  Dr, 

.  @  Oc. 

.  @  12ic. 

.  @  $1.60 

.  @  lie. 

.  @  437^ 

,  @  3.00 

.  @  17c 

.  @  70c. 


Balance  due, 

Receired  payment. 


@        lie. 
@|  300 
@    16.00 
@      1.50 


Hall,  Stfirn  &  Co., 
per  HoiBfl. 


Cbioago,  Feb.  1,  1871. 


I>AVID  S.  SPAITLDmO, 

1871.                                                                ! 

To  A.  B.  Cook  &  Co.,  Dr, 

Jmn.    5.  To  25  yd.  Pep.  E.  Br.  Sheetings, 

.    @ 

|.15 

*      "     "  2  sps.  Thread,  .... 

.    @ 

.08 

•      *     "  2  pap.  Needles, 

.    @ 

.10 

«    11.   "  20  yd.  Canton  Flannel,    . 

.    @ 

.27 

•    18.   "  11   "    Cassimere,    . 

.    @ 

1.75 

-    21.   "  80   "    N.  Y.  Mills  Shirting,    . 

.       .    @ 

.28 

"    28.   "  13   "    All  Wl.  Delaine,  . 

.       .    @ 

.75 

«    26.   "  5     "    Ribbon, 

.       .    @ 

.18 

«     -     "  2  pap.  Pins,      .... 

.       .    (§ 

.10 

"     "     •*  2  cds.  Hks.  and  Eyes,      . 

.       .    @ 

.06 

"    80.  "  9  yd.  Gingham,        .       .       .       , 

.    @ 

.19 

250 

AceoujirTB^ 

1871. 

Or. 

Jan.    9. 

By  10  lb.  A  Sugar, 

>               .               •               •               a 

@ 

».18i. 

M           tt 

•'  8,\"    Butter,  . 

'  @ 

.82    . 

"        11. 

«  8     «   Jav.  Coffee, 

,  @ 

.86    • 

((          « 

"  2doz.  Eggs,     . 

• 

• 

■  @ 

JM    . 

«    18. 

"  9i  lb.  Codfifib, 

, 

■  @ 

.11    . 

"    20 

«  i  gal.  Syrup,    . 

>               < 

.  @ 

1.80    . 

«    25. 

"  81b.  Rice, 

• 

.  @ 

.U    . 

«          M 

«  8   "    Pulv.  Sugar, 

■ 

•  @ 

.Id  . 

-    29. 

"  80"    B.  Flour, 

Balance  due. 

1               < 

• 

Mi  . 

.               •               •               • 

•              • 

Bec'd 

• 

Payment, 

A.  B.  Cook  t  Co. 

5. 

1871. 

May    1. 

Tc 

(1 

(« 

« 

<« 

(« 

«« 

«r 

«« 

u 

«< 

8. 

t€ 

«« 

« 

(« 

«( 

5. 

« 

«f 

(( 

«( 

u 

9. 

N 

u 

11. 

<( 

t* 

«( 

M 

«f 

16. 

«< 

«( 

<r 

<* 

9* 

19. 

€t 

«< 

« 

tt 

ff 

20. 

tt 

« 

25. 

tt- 

« 

« 

t» 

<l 

«< 

tt. 

«( 

26. 

tt 

« 

27. 

tt 

<r 

81. 

tt 

« 

<« 

tt 

It 

M 

ft 

9t 

M 

u 

Expense  Accoujerc  Dr. 

Galdmining  and  Cleaning  Store, $18/^ 

i  ton  Coal 4^^' 

47  lbs.  Wrapping  Paper, 2-^ 

5  Blank  Books, 15.^ 

Printing  BiU  Heads, 9.^ 

Note  Paper  and  Ink, J0 

Advertising  in  Tribune, 11.^ 

Postage  Stamps,          ..•••...  IJff^ 

Express  Cbgs., 2.^ 

Red  Ink  and  Rule, f0 

1  Gross  Pens, 1.90 

Mending  Show  Case, 2J^ 

1  Broom  and  Sprinkler, JS^ 

Envelopes  and  Postage, 1.1^ 

Cartage, 2.88 

Adv't  in  Evening  Papers,  •••••.        .  9.M 

Fixing  Shelves, 7.7C 

Express  Chgs., 5.6C 

Wrapping  Paper  and  Twine« 8.(E 

Cartage, 1^ 

Bill  for  Gas, a45 

Store  Rent, ^!M 

Bookkeeper's  Salary,          ..••...  75.00 

Salesman's         " 88.89 

Ice  Bill •       .  8.75 


ACOODNTS. 


JHitie.  %  for  one  mon/A. 

Mebchakdise. 


iV. 


To  IiiT«ntoiT tl3,96n.B5 

"  Brown  ft  Claflin,  .........  967.68 

"   Btaut  ft  Leit«r l,3Sfi.8S 

"  Jonea  &  Johmon, STJt.SS 

"  Bmrn  t  ClaAin, 6S.88 

"  A.  B.  field  ft  Ca 885.28 

-  Sttwrt  ft  Lritar,    ........  868.15 

"."            " 115.93 

"  James  Bmith  ft  Co 400.47 

"  JoDPB  nnd  Jnhn»<)n,      > SSI. 16 

"   A.  B.  PieldA  Co., 675.36 

"  HaitiuftBoee, 108.43 

"   Brown  ft  ClftfliD, 1&S.85 

887.67 

"  Jmdcs  Smith  ft  Co; 610.80 

"  JouM  ft  JohnMD,  .       .       i 417.58 

"   Btnui  ft  Letter, 6»J8a 

Or, 

By  Cwh   Sdes, |49.IS 

"    Booked"      (LcidigdlD  ^,) 68.19 

"    CMh      ..........  8B.48 

"    BotAed  " 110.68 

•■   Cwh      -      .       .       . 106.13 

"   BotAed  " 138.08 

"   CMh      " 103.88 

"    Booked  " 147J8 

"    Cwh      " 89.85 

"    Booked " 163.00 

«   C«8li      - 187.69 

"  Booked  " 1*3.48 

•■   Ca<h      " 119.29 

"   Booked  " 13a47 

"    Cash      " 89.85 

-  Booked  " 183J4 

"   Cub      " 135.4ft 

"    Booked  " 109.18 

-  CbiOi      - 101.98 

-  Booked  " I«a.l7 

"   Cuh      •• WJM 

"    Booked  " 167.45 

-  Qidx      " 16&M 
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Jan.  14.  By 


tt 

la 

(« 

u 

M 

•f 

*l 

17. 

M 

u 

tt 

<« 

tt 

18. 

tt 

tt 

tt 

it 

tt 

19. 

tt 

tt 

tt 

tt 

tt 

20. 

tt 

tt 

tt 

tt 

M 

21. 

tt 

M 

M 

tt 

tt 

23. 

tt 

0 

tt 

tt 

m 

24. 

tt 

tt 

«( 

tt 

m 

25. 

tt 

tt 

tt 

tt 

tt 

26. 

tt 

tt 

tt 

tt 

tt 

27. 

tt 

tt 

« 

tt 

M 

28. 

tt 

U 

M 

tt 

« 

80. 

tt 

tt 

(« 

tt 

tt 

81. 

tt 

m 

« 

M 

Booked  Saloi, $818^8 

Cash  " 14U4 

Booked  " 16116 

Caah  " m» 

Booked  " 174JB 

Caah  " 106J8 

Booked  " 14485 

Caah  " 129jn 

Booked  " 168.69 

" 85i6 

" W.U 

Cash  " 216^ 

Booked  " 280.18 

Cash  " 176W 

Booked  '* 184.99 

Cash  " IWJBI 

Booked  " 105.1S 

Cash  " 88.4a 

Booked  " 195.18 

Cash  " 169^ 

Booked  " 98J5 

Cash  " 88.47 

Booked  " 77,41 

Cash  " 19a.lg 

Booked  " .       .       .  278.77 

Cash  " ie9i» 

Booked  " 254.58 

Cash  " 185.88 

Booked  " 19a88 


Balance,       .... 

7.  By  balancing  my  accounts,  I  find  James  Johnson's  balance  in  mj 
fkvor  is  $896.68;  David  Ely's  balance  in  his  favor  is  $212.98;  Charlee 
Field's  btilance  in  my  favor  is  $796.08 ;  Isaac  North's  balance  in  my  favor 
is  $71 ;  Brown  &  Claflin's  balance  in  their  favor  is  $968.77 ;  Jacob  Smith's 
balance  in  my  favor  is  $519.28  ;  Stuart  &  belter's  balance  in  their  favor  Ib 
$623.10 ;  Franklin  Jones'  balance  in  my  favor  is  $487.71 ;  Abram  Lee't 
balance  in  my  favor  is  $211.48 ;  Joseph  Allen's  balance  in.my  favor  is  $95.88 ; 
Sweet  &  Swift's  balance  in  their  favor  is  $191.29  ;  Hugh  Wood's  balance  la 
my  favor  is  $187.15  ;  Peter  Drake's  balance  in  my  favor  is  $418.95  ;  Simon 
Gay's  balance  in  my  favor  is  $229.4i» ;  Willard  Kcan's  balance  in  my  favor 
is  $679.23 ;  R.  M.  Scott  &  Co.'s  balance  in  their  favor  is  $897J^ ;  Thomas 
Hood's  balance  in  his  favor  is  $78 :  Henry  Snyder's  balancd  in  my  f»90f  if 


EEDCCTION 

Mrs.  June  Adftms'  balaim  la  mj  favor  is  ^0.20 ;  Willi&m  N'o^es' 
in  my  (avoris  (129.81 ;  Daniel  Brown's  balance  in  m^  ruTor  is  |286.a8 ; 
Cook'B  balance  in  my  (avur  is  (19.30 ;  Homer  Wilaoa's  balunre  in 
or  ia  $311.BTi  Ana.  Clark's  balance  in  hla  tavor  is  |161.74;  Bank 
tlance  iu  my  favor  is  $005.13 ;  if  I  collect  all  that  i^  oniuB  me,  how 
will  I  Imve,  afWr  jinjiog  my  debts  t 

REDUCTION  OF  CURRENCIES. 
24.  1.  HeductloH  of  Currencies  is  computitig  tlio 
;of  money  expressed  iu  the  units  or  denominations  of  ono 
f  in  tliose  of  another.  This  ia  used  mostly  in  billa  or 
»  of  foreign  goode,  and  in  foreign  exchiiuge.  (Arts.  489,  C32.) 
I  The  general  standards  for  comparison  of  values  are  gold 
ilwr. 

.  1.  The  hf/nl  ralue  of  foreign  coin*  IB  the  rate  of  ralua- 
bted  by  law.  The  vahie  of  other  currency  and  money  of 
is  certified  in  each  case  by  the  American  consul  at  tho 
mlar  place  from  which  the  invoiced  goods  are  exported. 
,  The  irtlrinsic  value  of  foreign  coins  is  their  value  depending 
e  weight  and  fineness  of  the  metal  of  which  they  am  made; 
balao  called  the  par  of  exchange  escort  in  case  of  the  English 
Sovereign. 

SS. — I.  At  the  United  States  mint  pure  gold  is  now  estimated  at 
iQ  per  tro?  ounce,  and  pare  silver  at  about  (1  Mk  pot  troj'  ounce,  a 
^  dedaction  being  made  tor  alio?  In  weighing,  and  1  oz.  of  pure  gold 
vnrth  ttbont  15.182  oz.  of  pore  silver ;  and  1  oz.  of  sUndard  Atnelican 
BOO  fine,  being  worth  lii.BSS  osi.  of  SloDdnrd  American  silver. 
Ould  and  tilver  foreign  coins  are  purchated  at  the  mint  at  J  of  one 

la  than  the  values  mentioned. 
Ti*  cvmmardil  ealue  of  coins  is  what  they  are  n-orth  in  the  market. 

GENERAL    RULE. 
S6.  1.  To  reduce  foreign  money  to  United  States  money. 
fuUipli/  lite  amount  erprenxeii  in  units  of  the  foreign  money 
If  valua  of  MM  of  these  uaita  expressed  tn   United  Slates 

To  reduce  TTnited  States  money  to  foreign  money. 
ivide  the  amount  erpressed  in  United  Slates  ?»owy  bif  the 
id  Staitt  value  of  a  unit  of  the  kind  of  money  required. 


254  BEDUOTIOlSr     OF     CUSBEKGIES. 

Notes. — 1.  Compoand  numbers  ehoald  be  first  redaoed  to  units 
value  is  known. 

2.  When  the  United  States  yalae  of  any  foreign  money  is  not  given,  I 
sliould  first  be  reduced  to  sterling  money  and  then  to  the 
required. 

3.  In  exchange,  par  value  is  a  certain  value  generally  equal  to  the  « 
dc-  value  ;  premium  is  any  per  cent.  ad\iinco  on  the  par  value ;  and 
is  any  per  cent,  deduction  from  the  par  value. 

427*  1.  Tlie  old  par  value  of  the  pound  sterliDg  is  $4}  and  iki 
is  still  used  as  the  basis  of  computation,  although  the  legal  val\ 
is  now  9^  above  this,  and  tlie  par  of  exchange  9^%  above  i 
(Art  60G.) 

2.  At  the  old  par  value,  obsen'e  that  as  £l=20«.=-y«.=$Vf 
therefore  i|^.=$i. 

428.  SPECIAL  RULE  FOR  STERLING  MONEY. 

Reduce  to  half-shiUings  and  divide  by  9.  Then  compute  any 
premium  or  discoutU  on  the  old  par  value. 

Note. — It  is  generally  most  convenient  to  first  reduce  the  pounds  to 
shillings  and  express  the  entire  numher  of  shillings  and  pence ;  then  mnltiplj 
the  Rhillings  by  2  and  divide  the  pence  by  G  to  get  half-shillings,  etc  Thus 
£3  5*.  ll(/.=:65/».  lid.,  and  (65 x 2) +  (ll-«-0)= 131.888 i  half^hillings,  and 
this  divided  by  0  gives  |14.G48  +  .  If  exchange  was  at  10%  premium  this 
would  bo  worth  ($14649 +  |1.404)=|1G.1 12.  At  9;,  add  to  the  fMir  takie  1% 
of  the  number  of  half  shillings. 

429.  EXAMPLES. 
Note.— See  tables  in  Part  Third. 

1.  What  is  the  old  par  value  of  £172  %8.  9d.? 

2.  What  is  the  legal  value  of  £200  18*.  7rf.? 

3.  Wliat  is  the  par  of  exchange  value  of  £500  5&  5d.  ? 

4.  Wliat  is  the  difference  between  the  legal  and  par  of  ex- 
change values  of  £225  2.'?.  2irZ.? 

6.  What  18  a  similar  difference  for  5000  francs? 

6.  What  is  the  par  of  exchange  value  of  $1000  in  francs  P 

7.  What  is  the  legal  value  of  100  marcs  banco,  12  shillingfl^ 
10  pfennings  of  Hamburg  ?    (Art  879.)  , 

8.  Wliat  is  the  par  of  exchange  YiJue  of  $2600  in  lix  dollars 
of  Bremen  ? 
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ft  What  i«  the  legal  yalne  of  100  florins,  50  krentzere,  3  pfen- 
oings  of  Austria  ? 

10.  What  ifl  the  par  of  eschange  for  2000  silver  rubles  of 
ELnesiai' 
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^^^  430.  1.  Profit  is  any  gain  realized  from  an  apprectalion 
^^^^  iocresee  of  value  in  commodities. 

^^P  2.  Loas  is  any  loss  realized  from  a  depreciation  or  decreaso 
^^pf  value. 

^^B  3.  Variations  in  value  may  arise  from  modifications  by  natural 
^^Bansea,  by  liLbor  and  skill,  by  the  Tariation  of  supply  and  demand, 
^^Br  by  speculation. 

^H^  4.  A  large  part  of  Ihe  profit  of  the  merchant  is  really  bis  wages 
or  the  compensation  paid  him  by  hia  customers  for  his  services  in 
famishing  the  goods  they  want;  the  rest  is  made  up  of  compen- 
sation for  risk  assumed  and  for  skill  in  doing  butinesa,  deler- 
xniiied  chiefly  by  the  merchant  himself  and  limited  by  com- 
peUtion. 

431.  1.  The  price  paid  for  an  article,  or  the  total  expense  of 

^HjfeiToducing  it,  is  its  cost ;  the  amount  received  for  an  article  by  the 

^^Hfender  \%\\^%eUinij pria.    It  is  evident,  from  tbis,  that  the  selling 

^^^r^  of  the  vender,  or  salesman,  may  be  the  coat  of  an  article  to 

■ihe  purchaser, 

3.  When  an  article  is  sold  for  more  than  its  cost,  there  is  a 
jarofit,  or  gain  ;  when  it  is  sold  for  less  than  its  cost,  there  ia  s 
ioe9-  The  actual  gain  or  loss  is  the  amount  of  this  increase  or 
decrease. 

3.  Profit  or  loss  is  generally  computed  as  a  given  amount  upon 
«very  hnndred,  or  at  a  given  rate  per  cent  Tbe  rate  per  cent  ia 
the  number  of  hundredths  of  the  cost  gained  or  lost 

i.  Profit  and  Loss,  though  nsually,  are  not  always  limited  to 
transactions  in  money.  When  money,  goods,  time,  distance,  or 
anything  else,  undergoes  an  increase  or  decrease,  there  is  gain  or 
loss,  and  it  may  be  computed  at  a  rate  per  cent 

433.  The  icrma  concerned  in  Profit  and  Loss,  with  conve- 
nient symbols  and  the  corresponding  terms  in  Percentage,  are  aa 
mm:    (Art.87L) 
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Terms.  Symbols.  In  Peiosmtagt. 

1.  Cost, c.   .    .    .  Base. 

2.  Per  cent,  of  gain  or  loss,    .  %g'OT%l  per  cent 

3.  Gain  or  loss, g.oTl.  Percentage. 

4.  Price,  ........  j9.  ..    .  Amount,  or  Difference. 

j  Amount  per  cent,  of  gain, .  A%     .    .  Amount  per  cent 

'  ( Difference    "        "  loss,  .    D%     .    .    Difference  per  cent 

433.  The  following  formulas  are  adapted  to  the  solution 
of  all  problems  in  Profit  and  Loss  when  reduced  by  anatysu 
(Art  304)  to  simple  terms  and  conditions. 

L  c  +  flr,  or  c  —  l=p. 
U.  c  X  ^g  =  g,  and  c  x  %l  =  l 
IIL  c  X  A%y  or  c  X  D%  =p. 

Notes. — 1.  Observe  that  in  I.  the  price  appears  as  a  mtm  ot  a  diffenna, 
one  of  the  two  elements  of  which,  in  each  case,  is  the  eatt. 

2.  In  II.  and  III.  the  gain,  loss,  or  price  appears  as  a  product  of  two 
factors,  one  of  which  in  each  case  is  the  cast, 

8.  In  all  opei'atians  the  per  cent,  should  be  expressed  decimallj. 

4.  Let  the  pupil  be  questioned  on  the  relations  of  the  terms  mentioned, 
and  required  to  translate  each  formula. 

434.  MENTAL    PROBLEMS. 

1.  If  you  gain  lb%  in  selling  a  melon  that  cost  you  40^,  how 
much  is  your  profit  ? 

2.  If  you  buy  a  ball  for  30^  and  lose  33  j%  in  selling  it,  what 
is  your  loss  ? 

3.  If  you  gain  7f  in  selling  a  book  at  lfli%  advance,  what  was 
the  cost  ? 

4.  If  by  selling  at  a  loss  of  20^  you  lose  10/  on  a  book^  what 
did  it  cost  ? 

5.  It  is  said  that  soda  water,  with  the  syrup  in  it,  costs  the 
druggist  11  f  per  glass.  If  he  sells  it  at  10/  per  glass,  what  is  the 
per  cent,  of  gain  ? 

6.  If  you  lose  14^  on  what  cost  you  70/,  what  is  your  %  of  loss? 

7.  If  you  gain  7^  on  40/,  what  is  the  price  ? 

8.  If  you  lose  $12  on  $80,  what  is  the  price  ? 

9.  If  the  price  be  $20  and  the  gain  $4,  what  was  the  oost^  and 
what  is  the  %  of  gain  ? 
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10.  K  the  coat  bo  $18  and  the  price  $^1,  what  is  the  gain,  and 
%  ofgfdn? 

11.  If  the  price  be  80,'  and  the  coist  9G/,  what  ia  the  loss,  and 
^  of  loea  ? 

12.  If  the  price  be  154  and  the  \os&  $18,  what  waa  the  cost,  and 
Jj  of  loss  ? 

13.  If  Ibo  cost  bo  $80,  and  the  amount  ^  he  120;?,  what  ia  the 
Klliog  price  ? 

14.  If  the  gain  %  be  30jJ  and  the  price  $26,  what  was  the  cost  f 
1$.  If  the  cost  be  $40,  and  Ihe  price  $48,  what  ia  the  amount 
cent? 

16.  If  the  cost  be  $15,  and  the  difference  %  be  80;*,  what  is 
the  price  ? 

17.  If  the  difference  %  be  90;^  and  the  price  *3.C0,  what  waa 
the  cost? 

18.  If  the  cost  be  $2.40  and  the  price  $1.(18,  what  is  the  dif- 
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19.  If  the  gain  at  $55  l>e  10;?,  what  would  be  the  gain  at  $60  ? 
2a  If  a  mun  setl  40;;  of  hia  gooda  at  a  profit  of  15,'^  and  GO^ 
of  ihom  at  a  Io.=a  of  10^',  how  much  does  be  gain  or  lose  if  all  the 
gooda  be  sold  for  $1200  ? 

NoTK. — Similar  jiroblems  for  menial  Bolution  maj  be  composed  b;  tbe 
teticber  or  pupil  luitU  tho  pruceaeeB  alioll  becomi.'  familiar. 

43.J,  1.  In  marking  prices  on  goods,  they  are  marked  at 
t  a  certain  %  advuncc  on  the  cost,  the  rate  being  by  no  means 
and  in  tlie  retail  trade  inconvenient  fVuctiuna  being  fre- 
ithf  avoided  by  mitrking  a  little  higlier.  Profits  vary  from  0 
jior  cont,  the  ordinary  range  being  from  5  to  50%;  losses 
0  to  100;i  Query— Why  not  more  than  100^.'  loss  ? 
irally  both  the  price  and  the  real  or  assumed  cost  are 
marked  ou  goods,  the  difference  between  the  cost  and  tlie  price 
being  a  "  margin  "  for  profit  or  variation. 

3.  Prices  do  not  vary  in  proportion  to  the  actual  cost  of  goods, 
but  they  are  determined  generally  by  the  ratio  of  supply  to  de- 
mand, the  grade,  the  pattern,  the  amount  of  competition,  and  the 
dcdnibility  of  making  sales. 

4.  Stimetimes  goods  are  marked  with  a  "wide  margin"  to 
•How  salesmen  to  safely  "  fall  in  price,"  to  suit  cnstomera.  Tluia  a 
margin  of  60^  will  allow  a  "reduction"  of  30^  and  still  secure  a 

17 
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profit  of  5%.    Query — ^What  would  be  the  result  of  aelUng  the 
8ame  goods  50%  "  under  price*'  ? 

5.  Sometimes  in  '' closing  out"  a  stock  of  goods  ^at  gieat  bar- 
gains," some  leading  articles  are  sold  at  from  1%  to  5%  bdoir 
actual  costi  while  the  larger  part  maj  be  sold  at  from  1%  to  10^ 
advance. 

6.  Various  derices  are  employed  to  render  cost  and  price  oiarks 
unintelligible  to  all  not  employed  in  the  house  where  the  goods 
are  sold.  Thus  arbitrary  values  are  assumed  for  certain  figares^ 
letters,  or  symbols,  and  these  are  changed  whenever  neoesBBiy. 
This  may  be  illustrated  by  using  the  following  letters  or  symbola 
for  the  figures  standing  above  Uiem. 

/,    2,    S,    4,    6,    e,    7,    8,    9,    O. 

d    o     n     t     b     e      I     a     »     y 

NoTB. — Other  devices  may  be  invented  or  learned  in  buBinesa. 

436.  When  it  is  desirable  to  change  the  price  of  goods,  mark- 
ing them  higher  or  lower,  at  a  certain  per  cent  on  the  old  price, 
the  required  price  may  be  found  by  the  foUowing 

RULE. 

1.  Find  the  difference  between  Vie  old  and  new  per  cent,  of 
gain  or  loss. 

:2.  Divide  this  by  the  old  amount  or  difference  per  cent. ;  the 
quotient  will  he  the  per  cent,  advance  or  discount  from  the  old  price. 

3.  Multiply  the  old  price  by  the  amount  or  difference  per  cent, 
jnet  found  and  the  product  wiU  be  tlte  required  price. 

Note. — If  the  cost  13  to  be  taken  aa  the  standard  for  marking  the  new 
price,  apply  Formula  III.,  Art  483. 

Ex,  1,  What  advance  or  discount  must  be  made  on  the  price 
of  cloth  marked  @  $2.G0  to  secure  a  profit  of  2Q%  or  U%  if  the 
present  price  affords  a  profit  of  20%  ?    What  price  required  P 

U3.73  or  12.47. 

(.20  '^  .36)  -rlM  =  .05 ;  (2.60  x  1.05  =  tS.73. 
(.20  ^  .14)  -i- 1.20  =  .05 ;  $2.60  x    .95  =  tS.47. 
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L  S.  At  vlwt  price  must  doth  now  marked  @  $2.80,  Ijc  eoM 
i  lo3o  2G;;  or  1-1;5  if  Oie  proaent  price  Js  at  W%  loss. 

(.20  ■>-  .26)  -r-  .80  =  .07S ;  $-380  -.t    .935  =  la.sa 
(.20  --  .14)  -H  .80  =  ml ;  12.80  x  1.075  =  13.01. 
Note, — ProSt  and  I^sa  are  rerg  widely  applied,  u  will  appear  in  flsTersJ 
[tidea  (oJlowinK,     Tlio  problems  given  in  the  next  article  ebow  some  of 
mmou  DppliotiouB. 


437.    PROBLEMS    IN    PROFIT    AND    LOSS. 

'K. — When  more  convonieni,  use  the  equlTBlcnt  eomiaon  fraetioD 

of  the  %. 

If  broadcloth  coat  84  per  yard,  for  what  mnst  it  be  sold  t« 
gain30;i?  (Art.  4.'}3,  III.)  t4.xl.30=price;  that  ia,tho  price  ia 
130  por  cent,  of  the  cost 

2.  For  how  much  must  flour  be  sold  to  gain  12J^  if  it  cost 
$5.60?    ($5.60x9.) 

3.  A  mau  paid  ti950  for  a  farm,  and  offered  to  sell  it  for  15^ 
lees;  what  was  the  price  asked ?    (cxi);g=$7950x(1.00-.15).) 

4.  A  grocer  paid  tll.ZS  per  cwt  for  C  engar  and  #12.50  per 
cirt.  for  A  sugar.    At  bow  mucli  per  lb.  must  he  retail  each  to 

18^  ?    Also  what  price  of  a.  mixture  of  the  two  would  afford 
ame  gain  ?     (Art  336.) 
6,  Bought  linen  for  65?,  85f,  and  H.05  per  yd.    Haring  lx«n 
imaged,  it  is  to  he  eold  itt  28;^  loss.    What  is  the  price  of  each  ? 

6.  A  man  gains  30^  by  Belling  tea  at  (1.62J  per  lb.    ^\liai 
18  the  cost  ? 

Note.— Coal  x  1 30 =Price. 

7.  A  man  was  obliged  to  sell  his  honse  and  lob  for  (42G0,  which 
;  below  cost :  what  was  the  cost  ? 

y  wiling  cluth  at  an  advance  of  27^,  a  merchant  gained 
What  was  the  cost  ? 
.-ts  X  J7  =  y. 

9.  How  much  must  !«  received  for  gooda  in  a  year  to  afford 
profit  of  16000,  at  im  average  gain  of  18,?,  the  expense  of 

ir  purcha§e  and  sale  being  fSOOO  ? 

10.  A  farm  that  cost  $7680,  was  sold  for  $8040.    What  waa 
per  cent  of  gain  ? 

I   XOTB.— Cost  X  Amgont  $  =  Piiw. 
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11.  What  per  cent  was  lost  on  a  gun  bought  for  ^2^0  and 
sold  for  $25  ? 

12.  What  is  tho  %  loss  in  baying  coffee  (^  30/  and  selling  the 
same  @  24/  ? 

13.  Bought  a  horse  for  $130,  paid  for  its  keeping,  two  months, 
$6,  and  then  sold  it  for  $124;  what  per  cent  was  my  loss. 

14.  A  merchant  made  a  profit  of  $156  by  selUng  a  quantity  of 
silks  at  a  gain  of  12  per  cent  What  was  the  cost  of  the  silks,  and 
for  how  much  were  they  sold  ? 

Explanation. — Since  he  gained  12  per  cent,  or  -^  of  the  cost, 
$156  must  be  jVo  o^  ^^c  cost,  which  is  $1300;  $1300 +  $156= 
$1456,  selUng  price. 

15.  A  grocer  bought  a  lot  of  apples,  and  sold  them  at  30  per 
cent  profit,  by  which  he  gained  $36.60.  How  much  did  they  cost 
him,  and  for  how  much  did  be  sell  them  ? 

16.  Sold  a  cargo  of  wheat  for  $16000,  at  a  profit  of  25  per 
cent    What  was  tlie  cost  of  cargo  ? 

Explanation. — $16000  is  25  per  cent  more  than  what  num- 
ber? Or  thus:  Since  I  gained  25^  per  cent  or  Yy\j=:J,  I  must 
have  sold  it  for  J  of  the  cost 

17.  Gould  &  Brown  sold  a  lot  of  goods  for  $16500,  at  a  profit 
of  33]  per  cent.    What  did  the  goods  cost  them  ? 

18.  Sold  tea  @  $1.35  and  gained  20^.  What  per  cent  would 
haye  been  gained  by  selling  the  same  @  $1.50  ? 

Note. — Many  problems  of  various  kinds  arc  most  readily  solved  by  pro- 
portion.   Thus,  $1.3o  :  1J20  : :  $1.50  :  (1.38i) ;  hence,  An9.  831j^. 

19.  Sold  a  lot  of  books  for  $480,  and  lost  20  per  cent ;  for 
what  should  I  have  sold  them  to  gain  20  per  cent  ? 

20.  If  tea,  when  sold  at  a  loss  of  25  jxir  cent,  brings  $1.25  per 
lb.,  what  would  be  the  gain  or  loss  per  cent  if  sold  for  $L60 
per  lb.  ? 

21.  A  merchant  marked  a  piece  of  carpeting  25  per  cent.  mor9 
than  it  cost  him,  but,  anxious  to  effect  a  sale,  and  supposing  h9 
should  still  gain  5  per  cent.,  sold  it  at  a  discount  of  20  per  cent, 
from  his  marked  price.    Did  he  gain  or  lose  ? 

Note,— 125j^  —  20,^  of  125;?=100j?:  of  cost  for  the  price  received. 

22.  If  the  retail  price  of  tea  @  $1.20  affords  40;g  profit^  what  is 
the  per  cent,  of  profit  at  a  wholesale  price  VZ%  below  the  retail  ? 


PBOPIT      AND      LOSS, 


281 


Sty  retail  price  for  broadcloth  ie  W.YS  per  yard,  by  which 
c  &  profit  of  33j  per  cent.    I  sell  a  wholetaik'  customer  100 
5  at  a  discount  of  30  per  cent,  fram  the  retail  price.    TVTiat 
r  cent  do  I  gain  or  lose,  and  what  do  I  receive  [ler  yard  ? 

24.  A  merchant  aaked  for  a  quantity  of  dried  fruit  22  per  cent, 
lore  tiian  it  co:jt  liini,  but  being  a  httle  mouldy,  he  was  obliged 
0  eull  it  for  10  per  cent  less  than  his  aaking  price.    He  gained 

#08  by  the  Iransactiou.  How  much  did  the  fruit  cost?  For  how 
BiQch  did  ho  sell  it  ?     What  was  his  asking  price  ? 

25.  I  tjought  a  horse  of  Mr.  A  for  15  per  cent,  less  than  it  cost 
1,  and  sold  it  for  30  per  cent,  more  than  I  paid  for  it     I  gatDcd 

|iS  in  the  trantiaction.  How  mnch  did  the  borso  cost  Mr.  A  ? 
r  mnch  did  it  cost  mc  ?  For  what  did  I  sell  it  ? 
2C.  By  Belling  Java  coffee  @  37f,  there  is  a  profit  of  20;?; 
lat  must  be  the  price  to  afford  165^  gain  ? 
Note.— By  Art.  488,  (.30~.10i)+I.20=.025  and  21fx.0r9=2i\f.  By 
Formula  III.,  Art.  433.  (27/-t-1.30)  «  1.10^=2fli,' J»u.  The  more  MnvGnient 
method  sliould  bo  used  in  e«oU  particular  cose. 

87-  The  cost  of  purchasing  and  transporting  a  quiuitity  of 
A  from  Kcw  York  to  Chicago  ia  9  jier  cent  of  tlie  lirst  cost  of 
e  goods.  If  a  merchant  in  Chicago  wishes  to  make  a  profit  of 
S  per  cent  on  the  full  cost  of  the  goods,  what  pt-r  cent,  gain  on 
t  jint  eosl  most  ho  ask  for  them  ?  What  amount  of  goods 
mst  he  purchase  in  Now  York  to  realize  a  profit  of  t3035  on  the 
^xt  rosl  f     \Miat  would  ho  the  real  profit  on  full  cost  ? 

28.  What  must  be  tho  aaking  price  of  clotii  costing  *3.39  per 
■d,  that  I  may  deduct  12|  per  cent,  from  it,  and  still  gain  12^ 

r  cent  on  the  cost  ? 

29.  I  bought  a  lot  of  colTee  at  12  cents  per  pound.  Allowing 
bit  the  coffee  will  Ml  short  5  per  cent  in  weighing  it  oul,  and 

iat  10  i>er  cent,  of  the  sales  will  be  in  bad  debts,  for  how  ranch 
per  pound  must  I  sell  it  to  make  a  clear  gain  of  14  per  cent  dd 
the  cost  ? 

k30.  What  must  be  (ho  asking  price  of  raisins  costing  17.364 
box,  that  I  may  full  10  per  cent  of  it  and  still  gain  10  per 
t  on  the  cost,  allowing  10  per  cent  of  sales  to  be  in  bad  debts? 
31.  The  direct  distance  from  Chicago  to  Washington  is  aliout 
WO  miles;  the  distance  by  railroad  is  845  miles.  Suppose  that  on 
anonnt  of  onrves  the  oars  run  lOS  slower  than  they  would  on  a 
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Bisuight  track,  what  per  cent  of  time  is  lost  by  the  indiiectnesB  of 
the  route,  if  the  cars  could  go  30  miles  per  hour  by  an  *'  air  line  V 
82.  A  grocer  and  a  merchant  sell  to  each  other  at  coat  The 
merchant  sells  the  grocer  2  J  yd.  of  broadcloth,  the  projBt  on  which 
at  the  regular  price  of  $7.30  per  yd.  is  26%.  The  grocer  pays  he 
the  cloth  with  sugar  and  coffee  in  equal  quantities;  the  pn^ton 
the  sugar  at  the  regular  price  of  13  j^  being  8^,  and  the  profit  on 
the  coffee  at  the  regular  price  of  28^  being  16§^  How  many 
pounds  of  each  does  the  merchant  receive  ?  Which  one  lost  the 
greater  amount  of  profit  by  the  trade,  and  how  much  ? 

33.  A  tailor  charges  a  hatter  $48^75  in  %  for  a  suit  of  clothes 
of  which  the  regular  price  is  $45.  What  should  the  hatter  charge 
the  tailor  in  %  at  the  same  advance,  for  a  hat,  the  regular  price 
of  which  is  $10  ? 

34.  At  what  price  per  bushel  must  3000  bu.  wheat  be  sold  to 
gain  4/^^,  if  2000  bu.  of  the  lot  were  purchased  ^  $1.09  and 
1000  bu.  (^  $1.12  ? 

35.  If  20^^  be  gained  by  selling  cloth  (^  b.le,  what  would  be 
*  the  %  gain  (^  «.yy  ?    (Art  435,  6.) 

COMMISSION    AND    BROKERAGE. 

438*  1.  Cinnfnisslan  is  a  compensation  allowed  for  deal- 
ing in  merchandise  or  other  property,  collecting  debts,  or  trans- 
acting any  similar  business  for  another. 

Notes. — 1.  A  eommiman  is  reallj  a  tterrice  or  iranatuHon  by  one  party 
for  another,  but  the  definition  given  above  is  the  one  commonly  accepted 
in  the  commercial  world. 

2.  Merchandise  (mdse.)  is  a  term  generally  applied  to  everything  of  valae 
excepting  money,  bills  of  exchange,  real  estate,  stocks,  insuiance,  and 
V  services. 

2.  Oommission  is  generally  computed  at  a  certain  per  cent  of 
the  money  expended  or  collected ;  for  some  articles,  however,  it  is 
computed  at  a  certiun  rate  per  unit  of  weight  or  measurement; 
as,  one  cent  per  bushel  for  grain,  etc. 

43iK  1.  The  one  for  whom  the  business  is  transacted  is  called 
a  Principal  and  the  one  who  operates  for  hmi  is  called  a  CommiS" 
9ion  Merchant^  or  Factor. 

2.  A  quantity  of  goods  sent  or  committed  to  a  Commission 
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[eicbant  ia  oalled  a  Consignment,  especially  when  the  Priucipol 

ad  Ills  Agent  do  not  reside  in  the  eame  place. 
3.  When  a  condgnment  is  made,  the  FYincipal  is  culled  thf 

bntiffnor  or  Shipper,  aiid  the  Agent  is  called  his  Consignw  or 

lorregpondent. 

4-40,  1.  The  account  rendered  to  a  consignor  by  a  consignee 
called  an  Aecount  Sales.    (Art.  698.) 

Notes. — 1.  Tha  usual  rates  o(  commlsBion  for  tome  ordinary  Iransaniona 
w  follows :  Auction  Sales  5  Qtt  10!,  Cofifee  1,  Cotton  GikkIb  2|.,  Flour  2^, 
It  S  @  !0,  Omln  1'  per  bu,,  Iron  2'.,  Lumber  SJ.  Molnsse*  nnd  Syrups  1, 
dnce  0,  Sngar  I ,  Wool  2f  per  lb.  or  Sf  (all  eipenBesI,  Woolen  (foodia  S%. 

>|  S.  In  atime  kloda  of  boBlnras,  espedallj  Ineurance,  the  Agent  receives  a 
iBiiaaion  on  tLs  Bmoaint  of  money  secured  or  collected  by  him  from  tho 
le  purtii-'ii  each  euccewivo  jeat,  tho  umounta  received  uSter  ilio  firat  yew 

tin^  called  renfital  etmimiimoju.or  simply  reTtevalt.    Tliu  usiinl  rates  of 

mmissions  in  Life  Insurance  are  10  @  4o;,  and  renewals  1  @  10:( ; 

Fire  and  Marine  Insurance  first  eommisBiona  are  usually  10  Qfi  30;f,and 

Be<m]a  1  @  tOf . 

8.  Ill  addition  to  the  commisfdon  the  conBignor  ia  usually 
lai^fd  with  the  incidental  expenses  of  transportation,  storage, 
andling,  inspection,  insurance,  etc.,  special  rates  for  these  charges 
ting  eetiihlidicd  in  particular  cities. 

Note. — Del  mdere  ia  a  fftiarantj/  given  by  an  agent  tor  tbe  security  of 
ulc  on  credit,  for  which  an  additional  percentage  of  1)  @  3^  ia  allowed. 

3.  The  net  proceeds  of  a  commission  sales  or  a  consignment  is 
Lfi  amouut  of  money  due  the  consignor  from  the  consignee  afler 
vfiug  the  commission  and  all  other  charges. 

441'  I  Broheroffe  ia  a  single  commission  paid  for  simply 
earing  or  effecting  a  sale  or  purchase  of  mdse.,  stocks,  gold,  land 

or  other  property,  for  exchanging  money,  negotiating  any  harguin 

between  a  seller  and  a  buyer,  or  transacting  any  similar  budueas 
^Jbr  another. 

^B  2,  A  Broker  is  a  poreou  who  trtinsaota  business  for  a  brokerage. 
^H  3.  A  commission  merchant  or  factor  transacts  business  for  but 
^Vkw  consignors,  sometimes  for  only  one,  while  a  broker  acts  as  a 

cbmmon  agent  for  any  and  all  who  desire  his  services,  oscopt  in 

caaee  of  special  contract. 

4.  TIjo  thing  bought  or  sold  ia  not  consigned  to  the  broker, 
nt  is  genf-Tully  trnnsferred  directly  from  the  seller  to  tho  buyer 
t  the  moet  convenient  manner.    Brokers  generally  effect  trana- 
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fers  except  in  mdse.,  but  without  ezira  chaige  except  for  legal 
fees,  as  in  real  estate  transfers. 

5.  Brokerage  on  mdse.  is  generally  paid  by  tiie  seller^  but  that 
on  stocks  or  gold  is  paid  by  the  particular  person  for  whom  the 
sale  or  purchaae  is  effected. 

N0T£.~The  usual  rates  of  brokerage  aro  for  Qndn  \%\f  per  bo.,  M6^ 
chandise \  %  Xkl^,  Stocks  \%\%,  Real-estate  2 (^8j^, Loans %\  %  tisi, Bcnti 
1  ®  2J,  Collections  1  @  6^. 

G.  Many  stock  brokers  are  also  actual  dealers  in  money,  pur- 
chasing uncurrent  money  for  that  which  is  current  at  about  i% 
below  the  commercial  value ;  they  also  frequently  conduct  a  pri- 
yate  banking  business,  receiving  deposits,  making  loans,  and  deal- 
ing in  bills  of  exchange.    (Art.  563.) 

Note. — The  rate  for  exchanging  money  is  not' uniform.  Thus,  if  gold 
is  worth  112/  in  New  York,  a  broker  outeide  will  pay  112  for  it ;  if  Canada 
currency  is  worth  0811  in  United  States  gold,  the  broker  will  pay  981  &^l 
ioi  it,  making  the  "  margin  "  equal  to  ^  @ 


7.  A  Pawnhfcker  is  a  person  who  loans  money  for  which  he  receives  a 
compensation  in  advance,  and  for  the  secure  payment  of  which  he  receives 
from  the  borrower  certain  personal  property  of  considerably  greater  value 
than  the  money  loaned.  Tlie  personal  property  thus  deposited  for  the 
security  of  the  debt  is  caUcd  a  paicn  or  pledge,  and  if  not  redeemed  within 
a  certain  specified  time  by  the  payment  of  the  money  due,  after  proper  noti- 
fication, the  broker  may  sell  at  auction  or  at  a  fair  market  value,  the  property 
pawned,  and  apply  the  proceeds  to  liquidate  the  debt,  and  he  is  required  by 
law  to  pay  the  balance  to  the  borrower. 

The  pawnbroker  usually  makes  extra  charges  for  insurance,  storage,  ete. 

44:2.  In  computing  commission  and  brokerage,  the  amount 
of  money  received  or  expended  for  the  seller  or  buyer  is  taken  as 
the  hose  of  the  percentage  allowed,  except  in  the  case  of  broker- 
age on  stocks  and  money^  of  which  the  par  value  is  usually  taken 
as  the  base. 

44'i,  1.  To  find  the  commission. 

1.  Base  X  raie  =  commission* 

2.  To  find  the  amount  required  to  be  inyested  and  to  pay  the 
commission. 

n.  Base  X  amount  per  cent  =  amount  required.  (Art  272.) 

Notes. — 1 .  The  amount  minvs  the  hose  gives  the  ecmmistion. 

2.  The  amount  divided  hy  the  amount  per  cent,  gives  the  inwehnenit. 
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EX  AUFLES. 

V,  cotninisBion  mercbant  in  New  Orleans  ptirchaaed  cotton 
ft  manufacturer  in  Lowell  to  tho  amount  uf  |l(i5T6.    What  is 
M>iiimis^oD  at  2J  per  cent.?    (Art  15C.)    2i  =  J  of  10. 
L  Paid  a  broker  I  per  ceut  for  exclianging  $750  Ohio  money 
astern  funds.     How  much  iiiis  the  brokerage  ? 

y  agent  charges  me  $25  for  collecting  %800.    What  is  his 
if  commission  ? 

1.  An  architect  charges  ^  per  cent,  for  plana  and  spocili cations, 
I  per  ccni.  for  superintending  a  building  wiiich  cost  $32000. 
it  ifl  his  fee  ? 

I.  I  collected  65  per  cent,  of  a  note  of  $87.50,  and  charged 
r  cent.  coramissioD.  What  is  my  commission  aud  the  sum 
I  over  ? 
.  My  agent  in  Baltimore  has  purchased  goods  for  mo  to  the 
nt  of  $1350,  f.ir  which  ho  charges  a  commissiou  of  l.J  per 
What  sura  must  I  remit  to  pay  fur  goods  and  cum- 


^.  Sent  to  my  a^nt  in  Cincinnati  $765  tu  purchase  a  quantity 
;  hia  commission  is  2  per  cent,  on  the  purcha^,  which 
)  di-duct  from  tho  money  sent.  What  is  his  commission, 
it  docs  he  cs|K'nd  for  bacon  ? 
iemark. — The  $7G5  sent  includes  tho  sum  to  l>c  investi.'d  in 
ion  and  the  3  per  cent  commission  on  tho  money  thus  Invested. 
For  every  102  cents  spnt,  he  will  ky  out  100  cents  for  bacon ;  hence 
Uie$7r)5  is  [Kii  of  tho  amount  invested.  (FeeCase4th, Percentage.) 
I  have  received  $11200  from  my  correspondent  in  Boston 
t  directions  to  purchase  cotton,  first  deducting  my  commis- 
L  Sj  per  cent  What  is  my  commission,  and  how  much  must 
tnd  for  cotton  ? 

y  agent  at  Chicago  writes  that  he  has  purchased  for  mo 

's  of  wheat  at  85  eenis  a  hnsliel,  and  wishes  me  to  send 

a  check  on  New  York,    lie  can  sell  the  check  to  u  broker  at 

minni  of  |  per  cent    IIow  large  a  check  shall  I  send  him, 

n  being  3  percent? 

10.  Field  &  Parsons  sell  for  II.  Johnson  &  Co.  3500  11>,  of  but- 

,t  30  cts.  a  lb.,  2580  lb.  of  chees-?  at  tP  cts.  per  lli.,  at.  a  commis- 

fc  of  5  per  cent    They  invest  the  balance  in  dry  goods,  after 
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deducting  tbcir  commission  of  2^  per  cent,  for  porchasing.  How 
many  dollars  worth  of  goods  do  Johnson  &  Co.  receiye?  What 
is  the  entire  commission  of  Field  &  Poraons  ? 

11.  I  received  of  Brown  &  Lincoln  toGO  in  imcnnent  monej 
to  purchase  books.  I  pay  a  broker  3  J  per  cent  for  conent  fimd% 
and  invest  the  balance,  after  deducting  my  commission  of  2  per 
cent    What  do  I  pay  for  books,  and  what  is  my  commission  ? 

12.  A  broker  bought  5  shares  of  R.  R  stock  at  35  per  cent 
discount  What  is  the  brokerage  at  5  per  cent  on  the  par  vihu^ 
the  shares  being  $100  each  ? 

13.  What  amount  of  money  must  bo  sent  to  an  agent  to  pa^ 
chase  500  bbl.  of  flour  ^  $7.75  and  pay  storage  on  the  same  for 
10  days  at  3f  per  bbl.,  also  2000  bu.  of  wheat  ®  $1.15,  and  pay  i 
brokerage  of  1%  on  the  flour  and  If  per  bu.  on  the  wheat  ? 

14.  What  would  be  the  net  proceeds  for  selling  25  cwt  sugar 
(^  $9^,  allowing  a  commission  of  2.1^,  and  $12^  for  other  char]ge8.' 

15.  If  a  consignee  receive  $500  as  commission  and  for  gntf- 
anty,  the  rate  of  commission  being  2^^,  and  the  net  proceed! 
$12000,  what  is  the  per  cent  charged  for  the  guaranty  ? 

FREIGHT    AND    STORAGE. 

44S»  1.  Freight  is  any  merchandise  or  goods  carried  from 
one  place  to  another ;  it  usually  refers  to  such  goods  as  are  car- 
ried by  vessels  or  cars. 

2.  Freight yOT  freight  charges,  is  a  term  commonly  used  also  to 
signify  the  money  paid  for  the  transportation  of  merehandiEC,  etc 

3.  A  common  carrier  is  any  person  or  company  engaged  in 
transportation  of  freight  as  a  business ;  as  a  transportation  com- 
pany, a  freight  company,  or  an  express  company. 

4^i.  1.  Freight  charges  arc  usually  computed  at  a  coitain 
rate  per  cwt,  car  load,  bbl.,  bu.,  etc.  Lumber  fireight  is  computed 
at  a  certain  rate  per  thousand  feet  (M). 

2.  Freight  is  sometimes  paid  by  the  seller  or  shipper,  and 
sometimes  by  the  buyer  or  receiver,  as  determined  by  local  oon* 
tract  or  custom. 

3.  Frei;nri)t  rates  vary  according  to  distance,  the  qnantity  and 
kind  of  goods,  nnd  competiHon. 

Note.— For  tablo  of  weights  of  freight,  see  Part  Third,  Art  883. 
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.  Storage  is  storing  or  keeping  goods  in  eome  depoei- 

J  required  fur  use  or  tru  lis  porta  t  ion. 

le  term  Storage  is  idso  u^ied  to  siguify  the  compensation 

'or  the  ordiuiiry  safe  keeping  of  mdse.  in  any  govemment 

e  df^poaitory. 

—A  govonuneat  depository  ta  ftlno  cntli^d  a,''b<inded  tearfhoute," 
■nd  tn  it  SIC  stored  imported  guods  ou  whicli  duties  liKve  not  been  paid. 
Aay  other  depository  (or  storige  is  cullfd  ft  (reieiit-housi?,  wnreliouse,  atore- 
\/fiaac,  at  aiuiply  a  stare.  A  ivarcliuuso  lu  and  from  ivlticlt  grain  is  altippcd 
Mirally  culled  &u  eleftUvT. 

.  1.  Storage  is  generally  estimated  at  a  certain  rate  for 
^package  of  got>ds,  bueliel,  or  other  oonvcnieiit  utilt,  for  a cer- 
ft  time.  The  "storage  time"  is  generally  one  week,  10  days, 
tMjt,  or  30  iays. 

L  Sometimes  the  different  rates  and  special  methods  of  com- 
I  in  different  cities  are  determined  by  Boards  of  Trade, 
Chambers  of  Commerce,  asaociutiona  of  warehousemen,  or  by  lead- 
ing warehousemen,  and  in  some  ca^s  by  Ihu  State  legislature. 
8.  When  goods  are  withdrawn  before  the  close  of  the  month 
xluetion  is  made,  bnt  storage  is  charged  for  the  full  month, 
tome  cases,  after  the  first  month,  for  a  part  of  a  month  less 
1  ODe-half,  no  charge  is  made,  but  for  a  part  greater  than  one- 
I  charge  ia  made  for  a  month.    In  some  cities  all  IJactioual 
■  of  a  month  are  consideretl  full  months,  and  other  "  times" 
treated  in  a  similar  niunuLT. 


CASH     STORAGE. 

'9,  Storage  is  generally  paid  on  presentation  of  the  receipt 
le  goods  in  store,  when  they  are  to  be  taken  out  of  store,  the 
1  each  receipt  being  made  separately. 
It  Is  •Iways  desimble  lu  liave  goods  delivered  on  %  o(  llie  oldeit 


[XaBPLE.— A  certain  warehouse,  July  5,  received  550  bbL 

July  22  delivered  400  hbl .  July  2G  received  450  bbl.,  Aug.  2 

"  800  bbl,  Aug.  G  delivered  400  bb!.,  all  for  the  s.-ime  mer- 

at  the  rate  of  G'  f»r  bbl.  for  tlie  first  10  days  or  fraction 

and  3^  per  bbl  fur  each  additional  ten  days  or  fraction 
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DATS.        Bec*d. 

Delvd. 

Paid. 

July    5 

550 

1 

22 

400 

$36 

26 

450 

Aug.   2 

200 

121 

6 

400 

124 

Explanation. — On  the  400  bU. 
delivered  July  22,  the  chgs.  are  d 
Q^  for  first  10  days,  ond  df  fiwr 
next  7  days,  hence  9f  x  400=:$3C 
digs,  paid  July  S2,  leaving  150  bU 
still  in  store.  The  200  bbL  deliv- 
ered Aug.  2  are  made  up  of  150 
bbL  on  'J^  of  rec't  of  July  5,  and  50  bbL  on  %  of  rec't  of  July  26; 
on  the  150  bbL  the  chgs.  are  (^  Of  for  first  10  days,  and  6f  for  next 
18  days ;  and  the  chgs.  on  the  50  bbl.  are  (gi  Gf  for  first  7  days ;  hence 
(12^  X  150)  +  (6^  x50)=$18+|3=$21  chgs.paid  Aug.  2.  On  the 
400  bbl.  delivered  Aug.  6,  the  chgs.  are  Of  x  400=:t24|?au{  Aug.  6, 


RULE  FOR  CASH  STORAGE  OF  MERCHANDISE. 

4o0.  Multiply  the  number  of  cases,  barrels,  etc.,  by  the  rak 
for  the  first  "  storage  term  "  or  by  the  sum  of  the  rates  for  thefini 
and  any  additional  *' storage  terms/*  concerned,  at  the  time  of 
delivering  the  goods,  for  the  particular  goods  delivered. 

Note. — If  the  goods  have  been  in  store  for  anj  part  of  a  "tenn^ibe 
charge  is  to  be  computed  for  the  entire  "  term." 

Ex.  When  is  storage  due  and  what  amount  is  duo  on  300  bbl 
flour  received  Aug.  1,  200  bbL  delivered  Aug.  9,  250  bbl.  received 
Aug.  15, 150  bbl.  received  Aug.  22,  and  500  bbL  dehvered  Aug.  27, 
at  5"^  for  the  first  term  of  10  days  or  any  part  of  it,  and  2f  for 
each  additional  term  of  10  days  or  any  part  of  it  ? 

451.  Grain  Storage  is  more  complicated  in  computation. 

Note. — The  following  statements  are  according  to  the  rules  of  the 
Chicago  Board  of  Trade  in  1871. 

1.  The  rates  for  "  winter  storage,'*  Nov.  15  to  Apr.  15,  difler 
from  the  rates  for  "  summer  storage,"  Apr.  15  to  Nov.  15,  and  a 
receipt  sometimes  covers  a  part  of  both. 

2.  The  rates  differ  for  different  kinds  and  grades  of  grain^  and 
for  different  modes  of  delivery  or  shipment  by  cars  or  vessels^ 

Notes. — 1.  July  1, 1871,  the  storage  rates  in  Chicago  for  grain  in  good 
condition,  received  in  bulk  from  cars,  were  "Iwo  cents  per  bashel  for  the 
first  twenty  days,  or  part  of  the  same,  and  one-half  cent  per  bushel  for 
each  additional  ten  days  or  part  of  same." 

2.  In  the  Qrain  Trade  especially,  storage  is  chaiged  to  each  receipt  ^/f 
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3  ihtao  Kcelpte  are  bought  aod  sold  m  representing  the  unoimt 
>f  gr%iii  in  sCurc,  wLkh  is  really  llii;  uif^rdiBitidiEc  uoiictimed,  altbougb  more 
alca  Kre  madu  by  epocululors  \vitliout  using  nuy  leccipta  even. 

3.  All  grain  sold  in  store  ia  subject  tii  regular  rates  of  storage, 
md  the  Blorage  U  actually  paid  to  t!ie  warebouBemen  ou  delivery 
jf  the  gniiti  from  the  warehouse.  A  grain  receipt  may  pass 
iuvugh  Eoverai  different  handa  by  sale,  but  in  every  ease  the 
vDer  dtdncts  from  the  gross  value  of  the  grain  sold  any  Etomge 
lufi  S  days  after  the  date  of  sale,  excepting  the  "  regular  storage  " 
Tor  the  Grat  term  of  20  days  or  other  term  which  ia  assumed  by 
he  buyer.  Storage  fi>r  terms  afler  the  first  is  called  "extra 
itorage,"  and  the  seller  must  provide  for  iho  receipt  to  run  5  days 
ifithout  "estra  storage"  to  the  buyer, 

KoTKfi.— 1.  Recdpts  having  10  or  more  days  to  Tim  on  t]io  Grst  term  of 
ilonf^  ant  called  "  strictly  rresli " ;  receipts  Laviog  10  lu  14  daya  to  rno  ou 
Imi  Blonge  ue  culled  "  trmb  "  ;  and  llioiw  having  3  to  0  tbys  tn  run  on  any 
rtonge  witboiil  "  citr>  "  charge  are  called  "  regular."  and  ou  noue  uf  these 
a  the  seller  diArge&blo  with  ctorago. 

9.  fiolea  are  rstimnted  lu  bushels  and  Ibe.,  a  bu,  of  wheftt  wrighing 
» lb. ;  Md  315  bu.  40  lb.  would  bo  written  215«. 

4if3.  ExAHPLE  1.  "Regular  storage"  Beceipt  No,  1285  for 
JGO'"  bu.  Ko.  2  spring  wheat,  dated  July  20th,  ia  sold  Aug.  3l8t, 
&II.in  for  the  wheat;  what  is  the  net  amount  due  the  seller? 

Solution. — Tlie  grain  is  in  store  11  days  in  July  and  31  in 
Angnet;  11+31=42  days'  storage  accumulated,  but  the  buyer 
UBomes  the  storage  for  tiie  first  term  of  20  days,  hence  (ho  seller 
must  allow  22  days'  storage  in  adjusting  his  account  with  the 
bnyer.  Now  22  days'  storage  at  '/  for  every  10  days  or  part 
lh>>reoriii  f  or  IJ''  per  bu„  but  by  the  payment  of  this  it  leaves 
Sduys  for  the  receipt  to  run  without  extra  storage,  hence  it  is 
[ular." 

Storage  @  If  =  $3.00 


1.8 


Entire  extra  storage  =  $5.40 

M  ' 

Take  of  the  grain  t396M 
Sttrn  etorftge  allowed,  to  be  paid  to )         ,  j- 

the  elevator  by  the  last  buyer      f  

Net  am't  due  the  seller  =  $3g0.9& 


3C0*> 
1.10 
$300.00  for  the  bushels. 
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1871. 

Beceived. 
Btuhelt. 

Sold  for 
Deliyerj. 

Bughel*. 

Eotire 
Chgf. 

Extra 
Stonge. 

Aug.  1. 

8000 

14 

5000 

$100 

"lesihr." 

18 

3000 

24 

4000 

Sept    4 

6000 

C 

5000 

$155 

$55 

10 

10000 

$225 

$25 

Ex.  S.  BeqiiiRd 
the  storage  on  the  le^ 
ceipts  and  deliyeries 
of  bnshek  of  wheat 
here  indioaled  atihe 
rates  above  mention- 
edy  the  grain  being 
shipped  or  taken  out 
of  store  within  5  dajfs 
from  the  date  of  safe 
Explanation. — On  5000  bn.  sold  Aug.  14,  storage  is  due  @  2f 
for  (13  +  5)  18  days  to  Aug.  19,  2f  x  6000=$100.  The  6000  sold 
Sept.  6  would  be  made  up  of  the  3000  remaining  on  %  of  Bec't 
for  Aug.  1,  and  2000  on  %  of  Rcc't  for  Aug.  18.  On  the  3000, 
storage  is  due  (^  2^  for  20  days  to  Aug.  21,  and  @  ^fxd  for  the 
next  10  +  11  days  to  Sept.  11,  that  is  one  term  @  2f  and  three 
terms  @  ^f ;  ^Vx  3000 =$105.  On  the  other  2000,  storage  is  due 
@  2^  for  20  days  to  Sept  7,  and  @  l^  for  4  days  to  Sept  11 ;  2J^ 
X  2000=150,  hence  the  entire  ehgs.  due  Sept  6 =$105 +$50= 
$155;  $55  "extra  storage"  being  paid  by  the  seller.  The  10000 
sold  Sept.  10  is  made  up  of  1000  on  7^  of  the  Bec't  of  Aug.  18,  and 
the  full  am't  of  the  other  two  rec'ts.  Computing  time  to  Sept  15, 
the  storage  due  on  the  1000  @  2f  to  Sept  7,  and  @  i^  to  Sept  15 
is  2\f  X 1000 =$25.  On  4000  @  2<  for  20  da.  to  Sept  13,  and  (^  If 
for  2  diu  to  Sept  15,  the  am't  duo  is  2lv<^  x  4000 =$100.  On  5000 
@  2f  for  11  da,  to  Sept  15,  the  am't  due  is  2f  x  5000=$100,  hence 
the  digs,  on  the  10000  arc  $25 +  $100 +  $100= $225;  $25  "extra 
storage  "  being  paid  by  the  seller  and  $200  "  regular  ^  by  the  buyer. 
Ex.  3.  What  is  the  storage  on  each  transfer  of  the  following 
receipt  and  on  the  final  delivery  of  the  grain:  A's  warehouse 
receipt  No.  1480,  for  6000  bu.  wheat,  dated  July  20,  sold  to  B 
July  26,  to  C  Aug.  10,  to  D  Aug.  23,  to  E  Aug,  28,  and  E  calls 
for  the  delivery  of  the  grain  Sept  7  ? 

Note. — A  sells  while  the  receipt  has  14 
days  to  run,  as  "  fresh ;"  B,  C,  and  D  each 
allow  l^  for  extra  stora^,  and  E  bears  the 
expense  of  the  regular  2^  storage,  although 
he  pays  the  entire  8^<  to  the  eleTator. 

A  sells  to  B  before  the  first  term  of  20 
days  expires,  and  has  to  make  no  allowance 


A  sella  July  20 

•  Fresh." 

"Extra." 

B     "     Aug.  10 

1  d.  },'^ 

C     "        "23 

4  d.  M< 

J)     «        "28 

4d.  i^<J 

K  ships  Sept    7 

30  d.    2<f 
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Bi  U  tlio  TPCeipt  u  "  f refill "  Biid  the  final  Bbipjx^rif  Ujo  gisin  la 
a  pay  3'  etonge,  which  covpra  the  first  Wrm.    B  sella  u.  C  ouo  day 
)  cipiretioD  of  tlie  20  duys.  and  inuKt  nllow  Jf  "  iitni  "  slorage  or 
1  ^  which  carries  the  rect  t.i  Aug.  10.     WTicri  C  bcUb  to  D  ho 
vbin  1'  or  ISO  in  ^,  but  C  reully  only  beara  an  extra  }'  aa  a  lialf- 
it  wan  allowed  liim,  and  this  1  cent  carrieB  it  to  Aug.  29.    When  D  sells 
0  E  {if  really  paid  by  himselO,  and  tills  carries  tim  rcp't  to 
t.  6,  while  E  pays  the  lull  stotago  due,  of  Si<,  only  Sf  uf  which  is  teoJly 
bomu  by  himsrU. 

Ex.  4.  If,  on  Aug.  23,  A  sella  to  D  a  reo't  for  5000  bu.  wheats 

r!d  July  20,  what  would  be  A'b  extra  storage  ? 
Comjiulalion, — Days  remaining  in  July  fromdate  of  rec't      H 
"     in  Aug.  to  (late  of  sale  to  D    .    .    .      33 


m 


Deduct  first  term 20 

19 
10=1  and  9  rem.,  hence  B  must  allow  for  2  terms  of  extra 
Btorage  or  If  x  5000  =  $50. 

Mote. — la  eelling  grain  nn  wliidi  tlio  first  term  has  not  expired,  the 
eounta  only  on  IS  days  t<>  hold  the  rec't  without  extra  storage. 

4SSa-  Seifer's  storage  on  "regular  sales"  of  ware- 
bonss  receipts  for  all  grain  in  good  condition,  that  is  of  any 
^rsde  above  "  rejected,"  when  the  rates  and  conditions  are  aa 
,1^vo  stated,  may  be  computed  by  the  following 

RULE. 

Compute  the  whole  time  of  storage  from  the  date  of  the  receipt 

WtAe  time  of  sale;  add  the  time  (say  5  days)  dtirint;  which  the 

jrw  may  hold  the  receipt  mihout  extra  storage  ;  deduct  the  time 

y  30  days)  for  which  the  buyer  assumes  the  storage  ;  divide  the 

tainder  by  the  ttumlier  of  days  {say  10  days)  i'm  each  term  after 

\tjirst,  adding  1  to  the  quotient  xf  there  he  any  remainder ;  the 

mli  will  be  the  number  of  terms  of  "  extra  storage."    Multiply 

t  rate  {aay  ^f)  for  one  of  these  terms  by  their  number ;  the  pra- 

t  uiU  be  the  entire  rate  of  extra  storage;  multiply  by  the 

teutit  of  grain  in  store  and  this  final  product  will  shora  the  extra 

e  to  be  allowed  or  deducted  from  the  gross  value  of  the  grain. 

KKOTEB. — 1.  ThiHrulemaybeadBpted  tovsriouarstesandlPrmsof  storafft 

^S.  Sftles  tre  fti^uenlly  made  nhidt  are  not  "regular,"  and  wguld  require 

i]  compulation  in  each  case. 
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Ex.  Compute  storage  on  A's  warehouse  rec't  Na  17409,  tot 
5000  bu.  wheat  dated  June  5,  sold  to  B  June  30,  to  C  July  7,  to  D 
July  19,  D  calling  for  delivery  of  grain  from  the  warehouse  July  S3. 

4S3b  An  account  of  sales  of  grain  generally  shows  also  the 
storage  account  The  following  example  was  copied  fix)m  the 
books  of  a  leading  firm  in  actual  business. 

Note. — The  dates  are  the  dates  of  the  several  receipts ;  the  abbreriatioM 
refer  to  particular  elevators ;  the  amount  of  wheat  is  entered  in  ba.  and  Ik ; 
the  rates  are  made  out  at  Af  for  entire  "  winter  storage/'  Nov.  15  to  Apr.  19, 
and  at  2<^  for  the  first  SO  d.  and  if  for  each  succeeding  5  days  or  part  thereot 
for  "  summer  storage" ;  the  computations  for  half  cents  are  made  sepaiatdy 
and  written  immediately  under  the  amount  computed  for  the  whole  cents  in 
the  rate  due ;  the  wheat  was  sold  at  $1.28^  per  bu.  and  the  seller  deducted 
from  the  bill  all  but  4f  storage. 

Ex.  CniCAGO,  Apr.  10, 1871. 

Messrs.  Penny,  Smith  &  Co., 

Bought  of  EuMSEY,  Bro.  &  Ca 


Aug. 

23 

u 

a 

Sept 

22 

Oct 

17 

« 

18 

a 

22 

<( 

*< 

u 

« 

u 

25 

a 

27 

It 

28 

Nov. 

4 

a 

7 

it 

it 

N.  W. 

348» 

Slf 

Dubuque. 

350" 

it 

N.  W. 

349  w 

5J 

((      tt 

379  w 

^ 

Galena. 

329^0 

A.  D.  &  Co. 

"A.^ 

G82  ^0^ 

tt 

(C 

329  M 

•  2i 

(( 

tt 

332 10 

tt 

tt 

339  » 

tt 

"B." 

341  JO  1 

-   2 

Central. 

"  B." 

364  Wj 

A.  D.  &  Co. 

•*B/' 

307  «> 

n 

City. 

332  » 

1 

H.  Vheeler. 

220^0 

6005^ 
1.281 

1 

Deduct 


107 
1252 

640 
640000 

$6419.99 
166.20 

16253.79  due. 


25 


81G6 
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454.         STORAGE    ON    ACCOUNT. 

1.  If  goods  are  receiyed  and  sold  on  account^  as  in  the  com- 
QiBSion  business,  or  are  received  and  delivered  at  the  pleasure  of 
he  consignor,  in  some  cases  an  account  is  kept,  showing  the  date 
md  number  of  casks,  etc.,  received,  and  the  date  and  number  sold 
»r  delivered.  In  computing  the  storage  on  such  an  account  it  is 
mstomary  to  average  the  time,  and  charge  a  certain  rate  per 
nonth  of  30  days.  K  there  is  a  fractional  part  of  a  barrel,  eta,  in 
lie  average,  it  is  treated  as  in  the  case  of  parts  of  terms  above. 

2.  EXAMPLES. 

1.  What  will  be  the  storage  of  150  barrels  of  flour  at  4  cents 
per  barrel  from  May  20  to  June  6. 

150 X. 04=  $6.  Ans. 

2.  What  will  be  the  cost  of  storing  salt  at  2  cents  per  barrel, 
received  and  deUvered  as  follows:  June  6, 1871,  120  bbL;  June 
16,  140  bbl.;  June  26,  600  bbL;  July  5,  300  bbL;  July  16,  180 
)bL;  July  20, 160  bbL    All  delivered  Aug,  1. 

OPERATION. 
1871.  bbl.       d.  Prod. 

June  6.  Eec'd.  120x10=  1200 
"  16.   **    140 


260x10=  2600 
<*  26.   "   _600 

860  x   9=  7740 
July    5.      «         300 

1160x11=12760 
«     16.      «       JL80 

1340  X   4=  5360 
'«     20.      «         160 

1500x11=16500 
Aug.    1.  Deliv.  1500 

30)46160 

Bbl.  chargeable  for  1  month,  15383 
1545  X  .02  =r  $30.78  storage. 
18 
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Explanation, — The  storage  of  120  bbL  for  10  d.  is  the  same  u 
the  storage  of  1  barrel  for  1200  days ;  the  storage  of  260  for  10 
days,  the  same  as  the  storage  of  1  barrel  for  2600  days^  and  so  on. 
Hence  the  amount  of  storage  is  1200+2600+7740+11600+6700 
+  16500  days  6torage=46340  days  storage  for  1  bbL=lM4; 
months'  storage  for  1  bbL,  or  calling  §  an  entire  month,  it =1545 
months'  storage  ==2/^  x  1545=130.90. 

3.  What  will  be  the  storage  of  flour  at  5  cents  per  bbL  per 
month,  received  and  deUvered  as  follows  ? 

Received  July  1, 1871,  400  bbL;  July  15,  350  bbL;  July  26, 
450  bbL  Delivered  July  12,  200  bbL ;  July  20,  400  bbL;  Aug.  1, 
200  bbL ;  and  Aug.  8,  400  bbL 


OPERATION. 

18T1. 

July    1. 

Rec'd. 

400  X 

11=  4400 

"    12. 

Deliv. 

200 

Bal, 

200  X 

3=     600 

«    15. 

Rec'd. 

350 

Bal. 

550  X 

5=  2750 

«     20. 

Deliv. 

400 

BaL 

150  X 

6=     900 

«     26. 

Rec'd. 

450 

Bal. 

600  X 

6=  3600 

Aug.   1. 

Deliv. 

200 

BaL 

400  X 

7=  2800 

"      8. 

DeUv. 

400 

30)15050 

1  bbl.  chargeable  for    502  months. 
502 X. 05  =  125.10  Ans. 

Explanation. — From  July  1  to  July  12,  400  bbL  were  storedj 
from  July  12  to  July  15,  200  bbls;  from  July  15  to  July  20,  5^0 
bbL ;  from  July  20  to  July  26,  150  bbL ;  from  July  26  to  Aug-  ^» 
€00  bbL ;  from  Aug.  1  to  Aug  8,  400  bbL 

.3.  RULE. 

Vommencing  with  the  first  date  and  ending  with  the  lasty  m^* 
iiplydie  number  of  barrels,  or  other  articles  in  store  from 
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!  NEXT  fiiUomng  it,  hj  (he  number  of  days  hetwem 

these  dales.    Divide  the  sum  of  the  several  products  bij  30,  and 

■"-  Ou  quolitnt  will  he  the  number  of  months  storage  for  one  article^ 

■^■kl  this  number  multiplied  by  the  rate  of  storage  for  each  article 

^^KBffive  the  amount  of  storage  charged. 

^H  45^.  1.  WlicTi  the  account  ia  of  mucU  length,  tlie  following 
ueCLod  may  be  used  to  great  advantage  in  keeping  tbe  account 
aad  determining  tlio  amount  of  storage. 

2.  Example.— Stomgo  of  goods  on  account  of  C.  T.  Wilder  & 
Ca,  Chicago,  III,  at  fl  ccnU  a  bbl.  per  month,  by  Hubby  & 
Hughes,  Cleveland,  0. 

Eeceived  Jan.  1. 1871,  350  bbl. ;  Jan.  12,  G50  bbL ;  Feb.  5, 500 
bbl.;  Feb.  10,  320  bbl.;  Feb.  28,  440  bbl.;  March  15,  850  bbL; 
March  30,  200  bbl.  Delivered  Jan.  20,  700  bbl.;  Jan.  31,  200 
ibl.;  Feb.  24, 800;  March  30, 350 bid.;  March  25, 700  bbl. ;  April 
p400  bW. ;  April  8, 100  bbl.  What  ia  the  storage  on  this  account, 
i  A^  12, 1871,  and  bow  many  barrels  are  on  hand  F 

OPERATION. 


\ 


D>. 

C.  F.  WILDER  &  CO. 

Cb. 

.Ti™. 

Rec'd. 

^l 

Dl 

PrmiucU. 

Time. 

IHUv 

Total 
DhHy. 

Dt 

PraA 

ta. 

I 

sno 

850 

1! 

3850 

J»n. 

20 

700 

TOO 

11 

7700 

IS 

OiW 

1000 

24 

24000 

" 

31 

SOO 

900 

24 

SIOOO 

'A. 

s 

soo 

IMO 

G 

7500 

Feb. 

34 

800 

1700 

24 

4O90O 

10 

83U 

1820 

le 

837B0 

Mar 

SO 

SOO 

2050 

0 

10250 

w 

440 

3260 

lis 

83000 

33 

700 

arso 

11 

80350 

Mu. 

JS 

8B0 

8110'  15 

40050 

Apr. 

5 

400 

31.50 

3 

f)450 

so 

aoD 

3810    13 

43030 

8 

100 

8250 

4 

13000 

3810 

loimto 

3200 

TssoSo 

, 

S250 

issa'H) 

68040 

19,  eo  on  band.     58040  days  -i-  3C 


;  5/)!l955=$87.7fl  Aiu 


Es^lanation. — If  there  had  been  none  delivered,  C.  F.  Wilder 
lo.  would  be  charged  for  etonng  one  barrel  for  lOlGOOduys, 
bftvc  in  store  3310  bbl ;  but  apon  the  number  delivered  they 
entitle<l  to  a  credit  of  the  storage  of  one  barrel  for  13305l> 
^dVB ;  (bis  suhtrarted  from  the  debit  aide  of  the  account  leaves  the 
eturing  i>r  one  barrel  for  58*140  days  or  1955  months.  At  5*  per 
moDtb  thiB=|97.75.    There  remain  60  bbL  in  store. 


2TG  iKSUKAXCi:. 

a.  RULE. 

Compute  the  days  storage  on  the  //• 
arrordinij  to  the  preccdinfj  rule  and  tht 
subtract  the  numfjcr  of  days  storayv  >• 
■nundicr  on  the  debit  side ;  divide  the  /• 
are  stored  by  the  week,  or  by  30  if  hy  ' 
priir  per  leeek  or  month  by  this  que' 
the  storaye  due, 

Xt»Ti:. — A  g«KKl  tpst  of  the  correct  III 
l)i.rt«  ill  tho  columns  nf  "  totul  rc?a'iv.'»l " 
tilt'  sum  of  tlu'  nninlK^rH  in  the  ei)hiii 
till*  f«um  i»f  thf  "  (lava  "  cohimn  fihi>i;: 
(lute  up  to  tho  time  when  the  accou:.; 

44pti.  1.  Butchers  and  k\\ 
jvistiiri'd  or  fovl  on  account,  • 
circumstances  nui}'  requiiv. 
manner  as  an  account  of  St.- 

H,  Account  of  pjisturaL'' 
for  Lewis  &  Vincent,  Port- 

lieceived  June  3,  18i  I 
head:  July  1,  20  head : 
3,  l.:ihead;  Aug.  16,  i:. 
Sept.  30,  3  head;  Ot 
head;  June  7,  4  hen*: 
21, 10 head;  July:> 
July  28,  2  head': 
9  head ;  Sept  28,  '■ 
15, 13  head.    W): 


4S9l  Th 

i. 


4S9t  1.  The  Policy  is  tlie  contract  of  insurance.  This  indi- 
cates the  amuQut  a^ured  in  case  of  loss,  tlie  premium,  time  uf 
payment,  tbe  parties  concemed,  tiie  particular  risk  and  tlie  cou- 
ditions  on  whicli  it  is  assumed. 


Hon.— A.  polk]/ fee   isftchar^ 


e  for  writing  the  policy. 


3.  Certificates  of  Insurance  under  any  Policy  issued  on  account 
of'tekom  it  may  concern"  arc  negotiable. 

4fi0,  1.  The  assured  is  the  party  to  whom  ia  guaranteed  the 
amount  specified  in  the  Policy ;  ho  is  also  called  the  poUcij-holder. 
He  is  legally  required  to  have  an  interest  in  the  thing  insured  to 
the  full  amount  of  the  asanrance.  The  premium  is  paid  in  the 
name  of  the  assured  or  on  his  aocount. 

2.  The  tiling  insured  ia  the  life,  properly  or  other  subject  of 
[     the  risk  oeeumed. 

^^^  ilGl.  The  term  of  insurance  or  rather  of  the  policy,  is  the 
^^Epe  during  which  the  policy  is  to  be  in  force. 
^^g   4G3.  \.  Aa  underwriter  is  a  person  or  company  who  issues 
policies  of  insurance  and  becomes  responBibIi3  for  the  amount 
assared. 

2.  An  insurance  agent  is  a  person  who  acts  for  an  insumncfl 
oompuny,  in  assuming  risks,  collecting  premiums,  and  adjusting 
Josses.  An  insurance  broker  merely  negotiates  policies,  fur  secur- 
llig  which  he  receives  a  single  commission  Or  brokerage. 

^^^    4G3.  1.  Insurance  may  be  applied  to  any  kind  of  risk,  ven- 
^Kjce,  or  contingency  pertaining  to  persona  or  properly. 
^^     2.  Insuranco  of  persons  is  effected  witJi  reference  to  contingen- 
^ries  of  ti/e,  health,  or  accident.  (For  Life  Insurance,  see  Art  740.) 

3.  Insnranca  of  property  is  effected  with  reference  to  coutin- 
Seoclea  of  loss  by  fire,  marine  disaster,  or  inland  disaster. 

4.  An  insurance  surveyor  is  a.  person  who  csaminos  buildings 
^nil  other  pro()erty  proposed  for  insurance,  and  cliissifies  risks. 

4ti4,  Insurance  Companies  (Ins.  Co.)  are  of  two  kinds,  mK/uaZ 
1  ttock. 

1.  A  Sfutnal  Ins.  Co.  is  one  in  which  the  profits,  deducting  only 
p  expense  of  Ihe  business,  are  divided  among  the  int^ured,  or  so 
iplied  in  renewal  of  insurance,  in  reduction  of  premiums,  that 
b  insured  pays  only  for  Ihe  amount  of  his  actual  risk. 

2.  A  Slock  Ins.  G>,  ia  one  in  which  the  capital  stock  is  ownei 
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by  persons  who  compose  the  company,  who  are  called  stock- 
holders— the  losses  being  paid  from  the  premiums  received,  or  if 
these  are  insufficient,  from  the  capital  stock.  The  stockholden 
alone  are  liable  for  the  losses  and  alone  share  the  profita  B»> 
miums  are  generally  payable  in  cash  in  advance. 

405.  1.  The  real  security  of  an  Ins.  Go.  consists  in  having  i 
large  capital  stock  well  guaranteed  or  invested,  or  well-invested 
accumulated  premiums  of  sufficiently  large  amount  to  cover  any 
extraordinary  loss  or  series  of  losses ;  in  having  sufficiently  hig^ 
rates  of  premiums  to  fully  cover  the  ordinary  average  of  lossa 
on  risks  assumed ;  in  carefully  selecting  risks,  and  in  guarding 
against  excessive  insurance. 

2.  The  security  of  Insurance  Companies  is  now  largely  pro* 
vided  for  by  insurance  laws  in  most  States,  referring  to  the  amount 
of  capital  and  accumulated  premiums  or  reserve  required,  impos- 
ing certain  restrictions  in  assuming  risks,  and  requiring  regnlsr 
reports  of  their  condition.  Thus,  many  life  Ins.  Cos.  eqiecially, 
and  some  Fire  Ins.  Cos^  are  very  careAilly  guarded  and  their 
poUcy-bolders  well  secured. 


FIRE    INSURANCE. 

4:66.  Fire  Insurance  is  the  assurance  of  a  certain 
amount  of  money  payable  to  the  policy-holder  in  case  of  the  loss 
of  specified  property  in  consequence  of  fire.  When  a  loss  occura 
it  becomes  a  claim  of  the  assured  on  the  insurance  company. 

467.  1.  Policies  of  Fire  Insurance  are  issued  on  buildings 
and  their  couients,  stocks  of  goods  on  hand,  or  other  exposed 
property  of  definite  value  on  which  there  is  a  known  average  risk^ 
and  the  premium  on  which  is  definitely  stated  and  generally  paid 
in  advance. 

2.  Policies  are  not  generally  granted  for  more  than  three- 
fourths  the  appraised  value  of  the  property,  and  the  definite 
amount  that  may  be  assured  by  any  one  company  without  rein* 
eurance  is  limited  by  its  charter. 

3.  If  only  a  part  of  the  property  insured  is  destroyed  or 
injured,  the  claim  is  adjusted  by  paying  only  a  part  of  the  amount 
assured,  and  in  some  cases,  especially  in  adjusting  claims  on  buOd- 


ingB  injured  by  fire,  the  insurance  companies  concerned  repair  or 
repIiK%  the  property,  instead  of  paying  the  amount  claimed. 

4liti,  Premiums  are  estimated  at  a  certain  rate  on  each  hun- 
dred dollars  of  value  insured,  which  is  called  the  rate  of  insurance ; 
this  may  also  be  expressed  as  a  certain  rate  per  ccnL  Thus  if  the 
rate  id  bQf  (on  tlOO),  it  is  ^%. 

NtTEH.— 1.  The  ordinary  rates  on  dweUing-hooBeB  &ie  iS  @  S;t;  on 
mrchousca  and  Etoreti  i%  @2-i;  on  mereUandise  \%  @  3S. 

8.  Soiue  rinke  ure  not  regarded  as  luBurablo,  and  do  nitps  arc  fixed  far 
tbeiD ;  occEBionall)'  a,  ereBl  risk  Is  taken  at  a  very  hieh  premium. 

8.  Kalea  tor  particular  claseeB  of  property  are  modified  lij  the  rommon 
exposure  or  piDtection  of  it,  and  facilities  (or  romoTing  it  or  for  extinguish- 
iag  &a;  fire  that  ma;  endanger  il. 


MARINE    AND    TRANSIT     INSURANCE. 

44i9.  1.  Marine  Insiiraiire  is  the  assurance  of  a  cer- 

Itein  amount  of  money,  determined  before  or  after  tlie  lose,  payable 
to  the  assured  ia  case  of  any  loss  of  property  by  Ore,  storm  or 
Other  disaster  to  it  while '■  iu  board  of"  a  vessel,  "at,  to,  and  from" 
Oie  places  of  lading  and  uuludiDg. 
Note.— buunncc  on  voMiils  tliemselvei  is  Mlled  B\ill  Jmwanei. 
8,  Oemn  Marine  Insurance  covers  risks  at  sea, 
3.  Inland  Marine  laeurance  covers  risks  of  transportation  by 
ixiland  waters, 

^afJO.  Transit  Iimurance  refers  especially  to  riEks  of 
Deportation  by  land  only. 
NOTM.—  1.  A  single  Policy  may  cover  both '  Marine  and  Transit  Inaur- 
Knee,  and  lUls  ii>  frequently  retjuired  lor  liisiuiug  goods  that  are  iransponed 
t>«rtl7  by  MTuier  and  iienly  by  land, 

2,  Tbe  amount  aasured  is  generally  from  5'.   to  10:!  advance  on  the  cost 
t  Ihe  foods,  to  cover  all  disrget,  and  somctimos  even  n  greater  advance  is 
>ver  a  giart  of  anil  ei  pa  ted  profits. 

471.  PoUciea  of  Marine  and  Transit  Inenrance  are  of  two 


A  tw/ucff  or  chsed  Policy  is  one  in  which  the  property 
liumred  is  distinctly  specified ;  and  the  amount  assured,  Ihe  pre- 
mium, aiid  the  conditiona  definitely  Btated  when  the  policy  is 
ismcd. 
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2.  An  open  or  open  cargo  Policy  is  one  in  which  the  oondi- 
tions  are  stated,  the  rates  of  premium  indicated,  and  the  properij 
to  be  insured  referred  to  in  the  general  terms  ^lu  endor99d^  but 
in  which  the  value  of  the  property,  the  amount  aasnied,  and  die 
actual  premiums  are  not  entered  until  the  policy-holder  his  an 
interest  at  risk  in  the  property.  Values  and  premiums  are  gene- 
rally entered  in  the  policy  on  receipt  of  the  invoice  of  the  goods 
insured,  but  if  the  policy  contain  the  words  "  entered  or  not  en- 
tered/' the  company  is  liable  for  any  loss  covered  by  the  generd 
contract,  although  the  loss  occur  before  the  value  of  the  goods  be 
known  to  the  parties  concerned,  or  entered  or  endorsed  on  the 
policy.    The  cost  of  goods  ^*  in  store  "  includes  transportation. 

Such  a  Policy  is  available  fur  the  insurance  of  all  merchandise 
or  other  property  in  transit  by  land  or  water  during  an  entire 
season,  or  it  may  cover  the  time  of  an  entire  voyage  or  several  voy- 
ages at  sea,  during  which  different  cargoes  may  be  at  risk.  (Art 
475, 16  and  17.)    It  is  also  used  to  cover  the  cost  of  goods  in  store. 

472.  1.  Premiums  on  ''open  policies"  are  paid  at  the  end  of 
a  voyage,  or  monthly,  weekly,  or  at  the  time  of  each  entry,  as  may 
be  agreed  upon. 

2.  As  security  for  anticipated  premiums,  sometimes  a  premiam 
note  of  sufficiently  large  amount  is  given,  and  this  is  surrendered 
when  the  actual  premiums  due  are  paid ;  or  these  are  endorsed  on 
it,  and  it  is  still  held  as  security  for  farther  premiums. 

Note. — The  ordinary  rates  on  "  open  policica  "  are  from  4^  to  5^. 

INSURANCE    PROBLEMS. 

4:73.  1.  Slost  of  the  ordinary  problems  referring  to  insurancB 
are  simple  problems  in  Percentage.    (Art  272.) 

2.  The  amount  of  insurance  corresponds  to  the  &we,  the  nrf* 
of  premium  to  iha  per  cent.,  and  ihe  premium  to  the  percentage* 

474.  If  the  policy  is  required  to  cover  both  the  amoul^ 
assured  on  the  property  and  the  premiums  paid,  the  face  value  (^^ 
the  policy  multiplied  by  the  difference  per  cent  of  the  ra^** 
(Art  272,  1)  will  give  the  amount  assured  on  account  of  tip--' 
property. 

2.  To  find  the  &ce  value  of  a  policy  that  shall  insure  both  fh< 
property  and  the  premiums. 
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RULE. 

Divide  the  amount  of  insurance  required  on  the  property  by 
the  difference  per  cent,  of  the  rate  of  insurance. 

Example. — For  what  amount  must  a  policy  be  issued  to  cover 
both  70%  of  mdse.  valued  at  $7000  and  the  premium  thereon,  if 
the  rate  of  insurance  be  2^  ? 

The  premium  must  evidently  constitute  2%  of  the  amount 
assured,  hence  the  amount  insured  on  the  property  can  be  only 
98^  of  the  face  of  the  policy.  $7000  x  .70 = $4900  the  am't  insured 
on  the  property,  and  4900 -f- .98 =$5000,  the  face  value  of  the 
policy  required.  Proof,  Premium  on  $5000  @  2^=$100,  and 
|4900-h$100=$5000. 

47S»  EXAMPLES. 

1.  What  is  the  premium  for  insuring  goods  for  $4500,  at  2 Jj^  ? 

2.  What  is  the  expense  of  obtaining  a  policy  of  insurance  on  a 
hotel  worth  $15000,  insured  for  §  of  its  value  at  |^,  if  $1.50  be 
charged  extra  for  the  policy  fee  and  survey  ? 

3.  An  insurance  company  insured  a  block  of  buildings  for 
(350000  at  I  per  cent.,  but  thinking  the  risk  too  great,  they 
reinsured  $150000  of  it  at  J  per  cent,  in  another  company,  and 
$100000  of  it  at  I  per  cent  in  another.  How  much  premium  did 
the  company  receive  ?  How  much  did  it  pay  to  both  the  other 
companies  ?  How  much  did  it  clear  ?  What  per  cent  of  pre- 
mium did  it  really  receive  on  the  part  not  reinsured  ? 

Note. — All  property  in  one  block,  or  in  adjacent  buildings,  having  com- 
munications, or  on  one  vessel,  is  considered  as  one  risk,  and  insurance  com- 
panies seldom  take  more  than  $10000  in  one  risk.  Some  companies  of  very 
large  capital  take  $20000,  but  small  companies  do  not  take  more  than  from 
$8000  to  $5000  in  one  risk,  without  reinsuring  a  part  in  some  other  company. 

4.  A  ship  valued  at  $40000  is  insured  for  |  of  its  value  at  1^ 
per  cent,  and  its  cargo,  valued  at  $36000,  at  J  per  cent  What  is 
the  cost  of  insurance  ? 

6.  A  merchant  paid  $1450  premium  for  the  insurance  of  a 
cargo  of  cotton,  shipped  from  New  Orleans  to  Boston,  the  rate  of 
insurance  being  2^  per  cent    What  was  the  value  of  the  cargo? 

6.  Paid  $7.20  for  the  insurance  of  a  bouse  at  §  per  cent    If 
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the  policy  and  survey  cost  $1^0,  for  how  much  was  the  house 
insured? 

7.  I  pay  150  for  an  insurance  of  goods  valued  at  $32500, 
and  shipped  from  New  York  to  St.  Louis.  What  was  the  rate  of 
insurance  ? 

8.  A  house  valued  at  $1200  has  been  insured  for  §  of  its  value 
for  3  years  at  1  per  cent  per  annum.  Near  the  close  of  the  third 
year  it  is  destroyed  by  fire.  What  is  the  acttuil  loss  to  the  owner, 
no  allowance  being  made  for  interest  ? 

Note. — The  insurance  company  must  pay  blm  $800;  but  of  this  sum  be 
has  paid  to  the  company  $24  premium;  hence  he  actually  receives  but 
$800-24=$776. 

9.  My  house  was  insured  for  $45000  for  5  years.  The  first 
year  I  paid  $1.50  for  policy  and  survey,  and  |  per  cent  premium; 
each  succeeding  year  I  paid  ^  i)er  cent  premium.  What  was  the 
total  cost  of  insurance  ?  The  house  was  burned  during  the  fifth 
year;  what  was  the  actual  loss  of  the  company,  no  allowance 
being  made  for  interest  ? 

10.  A  merchant  ships  $31360  worth  of  wheat  irom  Chicago  to 
Buffalo.  For  what  must  he  get  it  insured  at  2  per  cent,  so  as  to 
cover  both  the  value  of  the  wheat  and  the  premium  paid  for  its 
insurance  ? 

11.  For  what  must  a  cargo  of  R  R  iron  worth  $115200  be 
insured  to  cover  both  the  value  of  the  iron  and  premium,  the  rate 
of  insurance  being  4  per  cent  ? 

12.  A  merchant  shipped  a  cargo  of  flour  worth  $47880  finom 
Chicago  to  San  Francisco  via  New  York.  To  insure  it  from  Chi- 
cago to  Buffalo  he  paid  IJ  per  cent;  from  BufBUo  to  New  York 
■}  per  cent ;  from  New  York  to  San  Francisco  3^  per  cent  For 
what  sum  must  it  be  insured  to  cover  value  of  flour  and  premium 
for  the  voyage  ? 

13.  A  policy  covering  property  and  premium  is  taken  for 
$12045.  What  is  the  value  of  the  property  insured,  the  rate  being 
I  per  cent  ? 

14.  A  merchant  insures  a  cargo  of  goods  for  $81800,  coTering 
both  the  value  of  the  goods  and  the  premium.  What  is  the  value 
of  the  goods,  the  rate  of  insurance  being  2|  per  cent  ? 

15.  The  owners  of  the  steamer  Florence  have,  for  the  past  20 
years,  paid  5  per  cent,  per  annum  for  her  insurance.    She  was  sunk 


this  monung.    Hare  they  galDed  or  lost  by  having  the  sieamer 


16.  An  open  policy  was  iaaned  by  the  "  Independent  Fire  Ina 
Co,"  to  A-  Worthy  &  Co.,  "  on  merchandise  hazardous  and  non- 
hazardous,  their  own,  or  held  by  them  in  tmst  or  on  commission, 
or  Bold  bat  not  delirered,  contained  in  any  elevator,  pacldng- 
lioQse,  store,  or  warehouse,  attaching  only  to  risks  endorsed  on  the 
book  attached  to  this  policy  by  the  agents  of  tliis  company  in  the 
ci^  of  Chicago."  VPhat  was  the  premium  duo  on  the  articles 
mentioned  in  the  following  entry : 

Aug.  1, 1871,  3  moB.  to  Nov.  1, 1871,  $5000  0  40  less  10;^  ? 
NOTK. — The  book  referred  to  in  this  example  ia  n  small  book  into  which 
the  poliij  is  faetened,  and  in  which  all  entrica  are  made  in  order.     The  rate 
40  la  4&f  on  (100.    Tha  lOj  discount  !a  a  matter  of  epcdai  agreement. 

17.  An  opsK  cargo  policy  was  issued  to  n.  P.  Jones  &  Co.  by 
the  ".^tna  Ins.  Co.,"  "on  property  as  endoreed,  from  ports  and 
places  to  porta  and  places"  mentioned.  This  was  to  "cover  all 
shipments  of  merchandise  by  the  assured,  in  board  of  standard 
vessels,  at  and  from  all  Lake  Porta  to  Chicago,  during  the  season 
of  navigation  expiring  the  30th  day  of  November,  1871.  All  such 
shipments  of  the  assured  to  be  so  covered,  entered  or  not  entered, 
and  the  assured  to  report  at  least  once  a  week  particulars  of  such 
shipments  as  they  may  be  advised  of  Compute  the  premiums 
on  the  following  entries  under  this  jKilicy,  for  which  they  are 
not  computed  ? 
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TAXES. 
^70.  A  ZVsx  is  a  l^ally  required  contribntion  to  a  common 
fiind.  It  ia  generally  designed  to  meet  certain  obligations  of  the 
tax-payer  as  a  citizen,  or  to  secure  certain  privileges  or  advan- 
tages to  him  as  a  member  of  the  community  by  whose  autborify 
the  tax  a  reqaiied. 
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477*  1 .  Taxes  ore  generally  assessed  or  levied  upon  persofU 
or  property,  but  sometimes  also  upon  products,  occnpations,  solefl^ 
incomes,  certificates  of  business  transactions,  and  l^al  instra- 
ments. 

2.  Personal  taxes  are  called  Capitation  (Latin  caput,  head) 
or  Foil  Taxes,  and  are  levied  at  a  certain  amount  for  each  person 
or  head  (Gennan  polls,  a  head). 

Note. — PoU  taxes  are  only  required  of  legal  voters  geneiaUy. 

3.  Property  taxes  are  levied  on  real  estate  or  on  personal 
property,  the  former  including  land,  houses,  and  other  immova- 
ble property,  and  the  latter  including  all  other  property,  such  as 
money,  merchandise,  furniture,  etc. 

4.  Specific  taxes  include  all  taxes  levied  on  anything  except 
persons  or  property. 

478.  1.  Taxes  are  lawfully  assessed  or  levied,  and  collected 
only  by  the  highest  recognized  authority  of  the  nation,  state^ 
county,  town,  city,  or  other  community  whose  interests  are  directly 
concerned, 

2.  Taxes  levied  by  and  for  the  general  government  constitute 
a  part  of  the  national  revenue  or  income. 

Illicit  traffic  or  manufacturing  is  that  which  is  conducted 
without  paying  the  revenue  required. 

3.  Internal  revenue  includes  all  general  taxes  on  persons^ 
domestic  property,  products,  etc. 

4.  Customs  revenue  includes  all  taxes  on  imported  goods, 
called  imposts  or  duties,  and  taxes  on  foreign  vessels  entering 
American  ports,  called  tonnage,     (Art  483.) 

Note. — The  term  tonnage  is  also  applied  to  the  capacity  of  the  veesel 
and  to  tlic  computation  of  the  same. 

6.  Stamp  duties  refer  to  such  taxes  as  are  paid  by  means  of 
revenue  stamps  purchased  from  the  proper  government  agents 
These  stamps  are  affixed  to  the  things  taxed  and  specify  the 
amount  paid. 

47{)*  1.  Assessors  are  government  officers  who  ascertain  or 
appraise  the  value  of  property  to  be  taxed,  and  apportion  the 
taxes  pro  rata,  that  is  in  pro^rtion  to  the  value  of  each  man's 
property. 

2.  Collectors  are  government  officers  who  collect  taxes. 


3.  Taxes  are  generally  payable  in  stamps,  or  money  only ;  but 


io  local  taxation,  as  fi;r  "road  taxes"  in 
— able  in  "day's  work." 

4S0,  To  asBess  a  county,  town, 


!  towns,  they  i 


RULE. 


1.  Find  th«  number  of  polls  and  the  value  of  (he  property  io 
\taxed,  and  the  net  amount  to  la  raised  for  actual  tme. 

2.  Divide  the  net  amount  required  by  ike  difference  per  cent, 
of  the  coat  (if  collection  (Art  265.) ;  the  quotient  mill  indicate 
the  whole  tax  to  be  raised.  From  this  subtract  the  whole  amount 
of  the  poll  taxes  ;  the  remainder  will  indicate  the  lax  to  be  asseseed 
on  the  property. 

3.  Divide  the  property  fax  required  by  the  value  of  all  Iha 
taxable  property  j  the  quotient  will  eJww  the  rale  per  cent,  of 


4.   To  the  product  of  t/ie  value  of  each  mans  property  multi- 
Med  by  the  rate  per  cent,  expressed  decimally  add  Ma  poll  tax; 
tnt  will  indicate  his  entire  tax. 


IKoTES. — 1.  Wlien  b 


■rtain  per  cent,  r-t  snr  tax  is  regarded  bb  uncollect- 
I  be  r&i^d  miludiiig  the  coat  of  mllectiou,  lUvided 
It.  uncollectible  will  ^Ive  tliQ  tatnJ  amuunt  to  be 


9  mBj  be  leguUj  osseaceil ;  gene- 
r  parts  □(  a  mill  on 


e  pBTpcrly  Is  each  property  a: 
y  public  Bchools,  cliarchea.  nsyliu 

:e  b  geiiemllj  a  ccrtom  number  of  mills  oi 
B  dollar  of  val  as. 

r  finding  the  mte,  a  convpnient  tnblo  may  be  coiiBtructed  tor  the 
]r  mniputalioii  of  eocL  particular  usBessment.    (Art.  481,  S.) 

1  tlalr  It  It  ai  taxes  for  the  expenses  of  a  scliool  ron;  be  made  out 
Iow8 :  Fmm  tht  entire  rrpmte  of  the  tcAod  Srd'iH  nny  puUie  mojiej/  or 
mi/ihefl ;  rttrvU  the  renuiindir  by  the  numiff  q/'  dnyt  attendance 
k«  pupilf  liable  to  iu»t»»tnfni,  the  quotient  irSl  la  the  nitt  prr  dag  ;  thie 
1  liy  ihf.  jt'iTHlirr  of  daya  altcndanre  of  the  piip&i  JYcm  any  famS]/ 
•monne  dvf  from  that  famffff.  If  the  rott  ff  eoUtflion  ii  to  l» 
',  nee  the  "d  fetion  of  gcnerul  rule  atore.  Bate  biliii  ari-  scldnm 
1  nnw  In  tbis  country,  as  public  funds  are  provided  for  tlie  eupport 
wl]*  *U  Ditr  cnmmoD  dietrict  schools  and  many  higher  scboobs. 

4S]t  For  internal  revenue  tax  on  real  estate,  personal  prop- 
jr  JUid  other  items  specified  by  laiv. 


S86  TiLZXS. 


RULE. 

1.  From  the  total  amount  of  the  value  of  the  real  estate  and 
personal  property,  subtract  the  amount  exempt  hy  law;  the  re- 
quired percentage  of  the  remainder  will  be  the  tax  required  on 
valuation, 

2.  To  this  add  any  specific  taocesfor  certain  articles  mentioned; 
the  sum  will  be  the  whole  tax  due. 

Note. — ^When  taxes  on  real  estate  are  not  paid  as  required  hj  law,  the 
property  assessed  may  be  sold  for  the  taxes,  according  to  certain  oondiUoofl 
and  restrictions ;  this  more  frequently  occurs  in  city  taxation. 


482.  EXAMPLES. 

1.  The  taxable  property  of  the  city  of  Cleveland  for  a  certain 
year  was  $21648938.    The  taxes  were  asseased  as  follows: 

For  State  purposes^    ...    3.1  mills  on  a  dollar. 
"    County  purposes,     .    .    2.5    "        "        ^ 
"    Corporation  purposes,  .    8.     "        **        ** 

What  was  the  amount  of  tax  assessed  for  each  purpose  ?    Ho 
much  will  be  collected,  allowing  8  per  cent  to  be  uncoUectible  t 

2.  The  taxable  property  .of  the  city  of  B.  for  1870 
$35500000 ;  the  assessment  was  15  mills  on  a  dollar.    What  w 
the  total  tax  of  the  city  ?    What  tax  was  assessed  upon  each  o: 
the  following  citizens  ? 

Mr.  A  who  paid  tax  on 
Mr.  B        "  " 


Mr.  C 

Mr.  D  "  " 

Mr.  E  •  « 

Mr.  F  " 


$13560. 

9850.59. 

450.87. 

60850. 

119380. 

1000000. 


3.  Find  from  the  following  table  the  tax  assessed  upon 

E.  G.  who  paid  tax  on  .  .  $35867.50 

H.E.  S.     "  «  .  .  115380. 

A.  K.        "  «  .  .  586789.99 

E.  S.  «  ^  .  .         480.48 


TABLE.    (Art.  4 
Rate  at  tax  M  mills  o 


0,  Note  8.) 


Prop. 

Ti». 

Proii. 

Tni. 

Prop, 

«. 

Prop. 

Tat 

Prop. 

T«. 

%  1 

(.Ois 

m 

$.310 

«4l    T 

ei5 

JIU 

J'.mf 

$81 

«1515 

a 

.03 

33 

.33 

42 

aa 

03 

MS 

82 

i.aa 

8 

.046 

2a 

.345 

43 

«45 

03 

.945 

83 

IJMS 

4 

.00 

24 

.30 

44 

oe 

64 

.00 

84 

\2a 

& 

.075 

35 

.375 

43 

073 

ai 

,075 

85 

157S 

fi 

.09 

2a 

.39 

40 

60 

06 

.00     ■ 

86 

1.20 

7 

.105 

27 

.405 

47 

705 

67 

1.00.1  I 

87 

1.300 

<  e 

.13 

28 

.42 

48 

72 

08 

1.03 

88 

132 

9 

.185 

20 

.435 

40 

735 

00 

1.035  ; 

80 

1.835 

10 

.15 

80 

.m 

50 

75 

70 

1.05 

BO 

Lsa 

11 

.185 

81 

.405 

51 

r«5 

n 

1.065 

01 

1865 

It 

.18 

32 

.48 

53 

78 

73 

1.08     1 

03 

1.38 

18 

.103 

33 

.495 

53 

705 

73 

1.005   ' 

03 

I.8S5 

14 

51 

114 

.51 

54 

81 

74 

i.ii    ; 

04 

1.41 

IS 

326 

35 

.635 

.W 

m 

75 

1,12.')    ■ 

05 

1.425 

'  u 

54 

30 

,54 

50 

76 

l.lt 

00 

1-44 

1  17 

2^ 

87 

J5S5 

57 

ma 

77 

1.155   1 

07 

1.455 

;  18 

.27 

38 

.57 

58 

87 

78 

I.I7     ' 

08 

1,47 

to 

US5 

39 

.58.^ 

50 

sas 

70 

1.185   . 

90 

1.485 

1 » 

.30 

40 

.60 

60 

00 

eo 

_":!"  J 

100 

1.00 

-  BxplancUion  of  the  TfiSfe.— Suppoee  we  wish  to  find  flie  tai 

r  Hr.  A  in  tho  above  example.     H3r.60=$13000  +  *500  +  $(10. 

c  on  $13000  is  fwuud  from  the  tax  of  tl3  (.195)  by 

uoriDg  the  docimiil  point  three  places  to  the  right  ()ld5.); 

]  tax  on  $500  ia  found  from  the  tux  of  |5  (.075)  by  removiiig 

e  potDt  two  places  to  the   right  ($T.GO);   the  tax  on  $G0  ia 

mnd  in  the  table  («.90).    »19.>.  +  »7.50  +  «.90=*203.40;  tai  on 

'#13560.    B's  tax  in  Ex.  2  is  found  in  the  same  manner.    Thus: 

iax  on  »9  =  .l35,  tax  on  t0000=«135;  tax  on  I8=.13,  tax  on 

•800=H2;  tax  on  t50=,7o;  tax  on  59  cents  (found  fi-oni  tax 

_of  $59  by  removing  point  two  places  to  the  /f/"/)— .0O885=.OO9 

■pearly.    Hence  «135  +  ei2.75  +  $.009-tl47.759'or  tax  on  $9850. 

K    4.  Tlie  cost  of  maintaining  the  public  schools  of  the  city  of 

■i.  for  1871  was  estimated  at  *5G000.    The  taxable  property  of  tho 

city  wna  taZiOOOOO.    How  many  mills  tax  on  a  dollar  must  be 

Bseeased  for  school  purposes  ?    Suppose  the  uncollectible  lax  will 

iqual  10  per  cent,  of  the  tax  assessed  -,  how  many  millfl  on  a  dollar 

pinst  in  this  case  be  assessed  ? 

5.  In  a  certain  district  the  school  expenses  were  for  teacher's 
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salary  1800,  for  repairs  $210,  for  fuel  and  incidentals  $30.  The 
amount  received  from  the  general  school  fund  was  $150  and  tlid 
total  number  of  days'  attendance  was  6500.  What  was  the  rate 
])er  day  required  for  a  rate  bill,  and  what  was  the  amount  due 
from  Mr.  Brown  who  sent  2  pupils  80  days  each,  and  1  for  60 
days  ? 

DUTIES    OR    CUSTOMS. 

483.  1.  Duties  or  Customs  are  sums  of  money  assessed 
by  government  upon  imported  goods. 

Note. — In  some  oountriea  duties  are  also  assessed  upon  exported  goods. 

2.  Duties  upon  goods  are  collected  at  their  port  of  entiy,  by 
ofScers  appointed  by  government  and  called  cicstom-house  officers. 
At  each  port  of  entry  for  foreign  goods  is  a  custom-house,  where  all 
custom  business  is  done. 

484.  Duties  are  of  two  kinds,  specific  and  ad  valorem. 

1.  Specific  duties  are  assessed  upon  goods  at  a  certain  rate  per 
tun,  hogshead,  bale,  gallon,  etc.,  without  reference  to  their  value. 

2.  Ad  valorem  duties  are  a  certain  percentage  of  the  value  of 
goods  as  shown  by  the  invoice. 

485.  1.  An  Invoice  or  Manifest  is  a  written  account  of  the  pw> 
ticulars  of  goods  shipped  or  sent  to  a  purchaser,  consignee,  factor, 
etc.,  with  the  actual  cost  or  value  of  such  goods  made  out  in  the 
currency  of  the  place  or  country  from  whence  imported. 

2.  The  invoice  is  exhibited  at  the  custom-house  by  the  master 
of  the  vessel,  or  the  owner  or  consignee. 

3.  When  an  invoice  has  not  been  received,  the  owner  or  con- 
signee must  testify  to  the  fact  under  oath,  and  then  the  goods  are 
entered  by  appraisement 

4  When  the  currency  of  a  country  has  a  depreciated  value 
compared  with  that  of  the  country  into  which  they  are  imported, 
a  consular  certificate  showing  the  amount  of  depreciation  is  at- 
tached to  the  invoice. 

48G.  1.  In  assessing  specific  duties,  certain  allowances  are 
made,  called  draft,  tare,  leakage,  breakage,  etc.,  before  the  duties 
are  estimated. 

2.  Draft  is  an  allowance  for  waste.  It  must  be  deducted 
before  other  allowances  are  made. 


3.  Tare  or  Tret  ia  aw  allowance  for  weight  of  box,  cask,  etc., 
containing  the  goods.  It  is  generally  computed  at  a  given  rat« 
per  box,  cask,  etc, 

4.  Leakage  is  an  ullowancc  for  the  waste  of  liquid. 
B.  Breakage  is  an  allowaiu'e  on  liqiiora  transported  in  botfles. 

6.  Gross  Weight  is  the  weight  of  goods  before  any  allowuncos 
Btnado. 

7.  JV'ei  or  jVia/  Weight  ia  the  real  weight  of  goods  after  the 
rwanccs  bavo  been  deducted. 
Notes.— 1.  The  ton  of  weight  used  ntthe  nnltcd  Slatee  Cuatom-Uonsa 

ia  3840  lb,,  uud  Ihe  ton  of  mpacily  fur  Tceaeta  i»  40  cu.  ft. 

S.  In   ad  caiorrm  duties   do  ullonuucua  are  made   for  draft,  tore,  or 

9.  Wareioiining  la  dqiowting  imported  goods  In  ft  govemmoiit  or  bonded 
wudionse. 

tdST.  The  following  are  tbe  principal  TTnit^d  States  cuBtoms 
cers  and  their  duties. 
1.  Tbe  Collector  of  the  Port  supervises  all  entries  and  papers 
j~.taining  to  them,  estimates  all  duties,  receives  all  moneya  and 
secarides,  and  employs  all  weighers,  gaugere,  measurers  and 
iliipectora.  The  sioriheper  lias  ebai'ge  of  the  warehousa 
K  i.  The  -Vnra/  Officer  receives  copies  of  all  manifests  and  en- 
^Hfes,  estimates  all  ditties,  counlersigns  all  documents  issued  by 
Hva  Collector,  and  certifies  his  estimates,  accounts,  etc.  The 
™-TIaTal  oflipi-'  thus  acts  as  a  check  on  the  Collector's  office. 

3.  Tho  Surveyor  superintends  tbe  employees  of  the  Collector, 
in8poct.3  all  vessels  and  cargoes,  revises  all  entries  and  permits,  and 
is  dtiwlly  responsible  to  the  Collector. 

4^  The  Appraiser  appraises  or  decides  the  market  value  and 
dnbitable  character  of  all  imports,  so  that  ad  valorem  duties  may 
be  correctly  l^d.  He  is  accountable  to  the  United  States  Ap- 
pniiaer-Oeneral  (residing  at  New  York),  to  whom  he  makes  regu- 
lar reports 

ICuTE. — It  \3  Stated  on  good  aulhorltj'  that "  the  etiBtoros  on  Importa  ara 
eollodeil  in  the  KewTorh  coBlom-bouBe  at  a  mst  of  from  If  toIS;,  jutt 
bait  of  vrhal  it  coeM  to  collect  imposts  in  Engjand." 

5,  Bi'-jiides  the  ofBcera  and  their  employees,  there  is  generally 
found  at  or  near  evety  custom-house  tlie  Cuntom-ffoune  Broker. 
jZe  is  familiar  with  tbo  complicated  details  of  custom-house  bod- 
19 


"  2s.  **  « 

i<  lid.  «  « 

"  33.  "  « 

"  2s.  4d.  ^  « 
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nesSy  and  is  employed  by  most  merchants  as  a  special  agent  tD 
enter  goods  for  thenL 

4:S8»  1.  Smuggli7ig  is  bringing  foreign  goods  into  the  oounr 
try  without  pajring  duties  on  them,  either  by  not  entering  them 
at  any  custom-house  or  by  showing  less  than  their  real  value  in 
the  invoice.  It  is  a  crime  for  the  prevention  and  punishment  of 
which  stringent  laws  are  made  and  a  careful  supervision  exercised. 

48iK  EXAMPLES. 

1.  A  portion  of  the  cargo  of  the  ship  Europa  from  Liverpool 
to  Kew  York  was  invoiced  as  follows : 

650  yd.  Broadcloth,         .        .    cost  13s.  sterling  pef  yd. 

1246  yd.  Lace, 

1200  yd.  Coach  Lace, 

1950  yd.  Ingrain  Carpeting, 

2560  yd.  Dnigget,  . 
The  duty  on  the  broadcloth  was  30  per  cent. ;  on  lace  25  per  cent; 
coach  lace  25  per  cent. ;  carpeting  30  per  cent. ;  drugget  30  per 
cent  What  was  the  amount  of  duty  in  our  currency,  allowing 
the  pound  sterling  to  be  $4.84  ? 

2.  C.  Ilartwell  &  Co.,  of  Baltimore,  have  imported  from  Havana 
100  hogsheads  of  Molasses,  63  gal.  each,  cost  25  cts.  per  gaL 
50  hogsheads  of  Sugar,  500  lb.  each      .      "    6  cts.  per  lb. 
150  boxes  of  Oranges,  .        .        .        .      "    $2.50  per  box. 
300  boxes  of  Cigars,       .        .        .        .      **    $8  per  box. 

160  boxes  of  Bananas,  .        .        .        .      "    $1.75  per  box. 
The  leakage  of  molasses  is  2  jxjr  cent ;  duty  on  same  30  per  cen.'fc-j 
duty  on  sugar  30  per  cent ;  on  oranges  20  per  cent ;  on  cigars  '^ 
per  cent ;  on  bananas  20  per  cent    What  was  the  duty  on 
article  ?    What  was  the  amount  of  duties  ? 

3.  A  wine  merchant  in  New  York  imported  from  Havre 
100  baskets  Champagne,  .        .        .at  $13  per  basket 
CO  casks  Madeira,      .        .        .        .at  $42  per  cask. 
56  casks  Oporto,        .        .        .        -    at  $45      " 
50  casks  Slierry,       .        .        .        .    at  $25      ** 

If  an  allowance  of  3  per  cent  for  leakage  is  made  on  the  wine 
casks,  what  will  be  the  amount  of  duty  at  40  per  cent  ? 
what  must  the  wine  be  sold  per  basket  or  cask  to  make  a 
profit  of  25;g? 


n 


i 
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4.  Invoice  of  Uerdtandlse  lomrded  to  D.  C,  Hclver,  IJTerpool,  for 
dtlpment  per  "  Batana,"  to  knd  for  kcoonnt  and  ilsk  af  iimoA.  i.  V.  Fuw 
veU  A  Co..  New  York. 


J.    T. 

t  Co 

mitMSatatia. 

« 

S 

S  Ji     M 

A 

i 

1 

DUc't  ».■<< 

6 

^ 

« 

IT 

0 

•M 

lI/MlD-aenuttldiadBdkla.  (84    100  Doi.  a /S 
lA/IB  Id.  CJoib               "       OM     m      -  a/10 
llA>jQeaui.ldoi.|>rBC«i.  S88      K           4/V 

890    aa        4/B 

1 

i 

1 

AH 

H 

Hni»T  Minnt  ii  Co. 

■  and  DutiM  pud  in  ^'ew  Yotli  foi  %  of  loToico  conrigned  to 
J.  V.  Fftnrell  ft  Co..  Apr.  SU,  1871. 


J,    T. 

*   Co. 


Apr.  M,  lail. 
^tlrLlDOnlldUa. 
Nom-Clanslflea  hy  Iho 


I>DtT  on  (^  pr  BatBTl*. 

Prem.  Ilionin.lO    piina.-OoId p»i 

.Ml.  cure.  1.&),  C,  II.  Ex.  l-OO,  Bonds 

— rV)  Com.  inn 

Snlgbt  £1 


Note.— 12t!k  InclDdn  atcbao^ 
tinj  @  SU  ^  HB.W 
II  8h^ 


Apr.  u,  lan. 

10,  Siampi,  .BOJ 


KoTBi.— 1.  The  iindeDt  sboald  Terliy  (bo  eompDlatlau  In  lh««n  enmplai. 

1;  The  mark  l/T  (Ex.  4)  iDdlcatee  la.  Td. 

a.  On  Mine  good*  both  a  apeclflo  and  in  ad  MlonM  dUr  l«  nqaind  m  in  1 

i.  B««  Part  Third  forth*  plCDl  or  mlsht  In  Si.  0. 


i9i 
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S.  Invoice  of  Merchandise  forwarded  to  D.  C.  Helt«r,  Uvcipool,  per 
teamer  Haiua,  tn  and  for  account  and  risk  of  Hesani.  J.  V.  FUikQACIl, 


New  York,  bj  S 

W.  Kaston,  Paris,  No.  11  Rm  Bergeie, 

J.     V. 

<y> 

(£lft».) 

TM 

1«— 

,1  ?Sr 

T9B 

iJl"" 

BJ    HciuosiKtd.                 "           SIM'    M 

TBT 

IW 

8    BulUuL 
la    AEDlln. 

W    Poncesn. 
8    ChsniolB. 

a  Von. 

B1                       id.                     "    S8W    .» 
DiKLM 
Dluttt 

8SCnrtoii»®l.S0.        .       .       . 

Si 

KB 

now" 

IT 

EiulMlLieu  (packliiB, ««.),  . 

10 

CBroker'a)  Com,  at       . 

PUOB,  Aug.  31,1871. 

S.W.KiiTOS. 

1 

Charges  and  Duties  paid  in  New  YoA  for  %  of  Invoica  condgiMd  *> 
J.  V.  Farwell  &  Co..  Sept.  B.  1871. 


J.      V, 

If 

(ClMriHedbr.ppnilwr.) 

V 

«< 

A      Co. 

CbicaeD. 

Shi     Id                    ^'*"'       ^^ 

111 

f.O.lS'. 

'S 

1.      V. 

<J> 

WJ/TKT 

JirORM.                                                                                            4  cue. 

»..,»g5^agjii,.   ...... 

Csrt»Bf,      s"0O                            OoH  Prmn.  US 

Comi-n,      ■1.00 
11.90 

uw' 
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6.  Inyoioe  of  S8  halfeheiU  Japan  Tea,  sliipped  per  Bteamer  "  America" 
to  San  Francifloo,  and  thence  overland  per  rail  to  Chicago,  consigned  to  order 
and  for  account  and  risk  of  tehom  U  may  eoneem,  (Sent  to  N.  Sherwood  & 
Co.,  Chicago.) 


N.  8.  A  Co. 


(Picul,) 
1 1._  «  bf.  ch.  Ps.  8" ;  before  firing,  Pa.  9«» 

cb:  cont.  4S  lb.,  in  aU  1176  lb. 

CHABGEa 


•iSiiyr^' 


Firing,  Boxes  &  Packing,  Pb.  9**  ^  $4  p.  pel. 
Matting,  Battanlng  Sb  Marking  ^  80^  p.  pkg. 
Shipping  ^  5 

Godown  Bent  (freight  Sb  etor.)  ^  8 

Export  Dnty 

Consalar  Fee  (In  qnadroplicate),     . 

Fire  lutfuranco,  }i%^ 

Inspecting  Commistion,  \%^     . 

Poet  and  FBttj, 

Boring  Commission,  6jt,     . 
Bin  Brokerage,  ji4X«     . 

Murican, 
Marine  Ins.  efllected  tbrongfa  I 
open  policy  to  Chicago,     f 

B.  A  O.  E. 
YoKOHAXA,  16th  Jnne,  1871. 

jAins  C.  Prasxb  a  Co. 


I8M 


4S 


78  !  85 


$467  i  77 
88  I  89 
1  ^ 

89 


$49S 


7.  Estimate  of  cost  of  165  pkgs.  Japan  Tea  imported  by  N.  Sherwood  & 
Co., per  Pacific  Mail  Steamship  "  Japan" 


N.  8.  St  Co. 


100  hf.  ch.  88'*  pels.,  before  firing  87«*  ^  $46^, 
66pc]ig8.18'*    "         **        "     15»«S 


•( 


Firing,  Boxes  A  Packing.  87^*  (^  4  per  pel., 
Matting,  Battaning  A  Marking,  ^  80/, 
Shipping,  ^  6 

GodownBent,  ^  8 

Consular  Fee, 

Export  DntT, 

Inspection  Commission,  \%  (on  1716.80), 
Fire  Insurance,  )i%  *'       " 

Bank  Advances  in  Yokohama, 
Bnjing  Commission,  6^,   . 
BUI  Brokerage,  iliJ(,   .... 

Pettj  Charges, 

Lacquered  Doxes,  lead,  firing,  ike, . 

Yokohama  cost,  in  Mexican  dollars, 

Mtxiottn,  BUrUng.     Baekehot,S%. 
1039.13=£»0  IS    6,  add  £6  18    4=£S87  10    9 
9qWU»=  464    4    6,    "     18  187=  478    8    1 

8181.40=  004  16  11,    *'     aO  fO  11=   716  18  10: 


Laeguered. 


$711 


88 


_«T     7V_ 
1089'!' IS 


Y£®$4.90\ 
VAm,  gold/ 


(MieUg.) 

insu«nce]^;|^?^' :    ]     ;     ;     ; 

Freight,  Yokohama  to  Chicago, 

Petty  diargea.  Ooatom  House,  ^., 

l>at7 16^  per  lb., 

Total  cost  in  U.  8.  gold.   -       .       .       ■       . 

•*    per  lb.,    " 

CaiCAao,  5oT.  16, 1871. 

Jameb  C.  FBAsm  A  CoJ*b  Agta. 


1163  '  «8 

S8  48 

SSO  00 

8  ,  00 

S79^  00_ 

$1719  I  86 


S849 

4S 

S85 

7 
075 


96 
10 
00 
00 
00 


886S  !  06 


74M 
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GERERAL    ATERAGE. 

490.  1.  When,  for  the  Bafetj  of  a  ship  in  difltreai^  anj  dcstnio- 
tion  of  property  or  expense  u  necxsaanrOy  and  TolnntaiilT  incmnd, 
either  Lt  cutting  away  the  magts,  thiowing  goods  oTerboaid,  or 
otherwi^.',  all  persons  who  hare  goods  on  board,  or  pwniertj  in  the 
ship,  U-ar  thrrir  proportion  of  the  loss. 

2.  The  method  of  apportioning  the  loss  anuHig  the  aererd 
interests,  sacrificod  or  benefited  by  the  sacrifice^  is  caDed  Chnend 
Average^  and  tlie  property  thus  sacrificed  is  caUed  Jettison. 

401.  1.  In  ascertaining  the  amount  of  lots  to  be  avenged, 
not  only  the  amount  of  goods  thrown  overboard  is  ccmsidered,  but 
also  all  damages  to  the  ship,  cost  of  repairs^  and  expense  of  deten- 
tion for  making  repairs,  including  the  wages  of  ofScers  and  crew; 
also  the  expense  of  entering  a  liarbor  to  avoid  peril,  or  of  setting 
afloat  when  strauded ;  also  towage  in  case  of  being  disabled,  or 
salvage  \mi  another  vessel  for  affording  relief,  etc. 

2.  Wlicn  the  repairs  made  consist  of  new  masts,  rigging;  etc^ 
a  deduction  of  I  of  their  cost  is  usually  made,  since  they  are  con- 
sidered lx;tt4'r  tlian  the  old. 

3.  In  estimating  the  value  of  the  three  contributing  interests — 
vessel,  freight,  and  cargo— it  is  customary  to  value  the  cargo  at 
the  price  it  would  have  brought  at  its  port  of  destination.  It  is 
sometimes  valued  at  its  invoice  price  at  tlie  port  of  lading, 

4.  As  the  wages  of  seamen,  pilotage,  etc.,  are  paid  out  of  the 
freight,  a  deduction  is  made  from  the  gross  freight  for  this  pur- 
pose. The  amount  to  be  deducted  is  not  determined  in  a  uniform 
manner.  According  to  some  authorities,  the  gross  freight  less  j 
is  tlic  net  freight,  except  in  New  York,  where  ^  is  deducted.  The 
gc^nenil  pmotiee,  however,  is  to  ascertain  what  sum  will  actually 
bo  left  to  the  vessel  as  net  freight,  after  paying  seamen's  wages,  eta 
Sometimes  the  vessel  earns  a  netftxjightof  f  the  total  amount, 
and  sometimes  the  seamen's  wages,  etc.,  absorb  the  whole  of  a  very 
low  fr(»ight.    Each  case  is  estimated  by  its  attendant  circumstances. 

5.  The  practical  difficulty  in  General  Average  is  to  determine 
whether  the  loss  is  subject  to  a  general  average.  In  some  cases 
the  loss  is  borne  by  only  a  part  of  the  contributory  interests. 

G.  Wlien  either  a  part  or  the  whole  of  the  ship  or  cargo  or 
boUi  is  insured,  the  insurers  bear  their  proportion  of  the  loss  as 
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found  by  average.     In  some  instances  the  adjustment  of  the 
insurance  becomes  a  very  intricate  problem. 

7.  In  order  to  a  valid  claim  for  a  General  Average  three  con- 
siderations are  necessary :  1st  An  imminent  common  peril  and  a 
necessity  for  some  sacrifice;  2d.  A  voluntary  sacrifice  of  apart  to 
save  the  rest ;  3d.  The  success  of  the  effort  to  save  a  part,  as  a 
result  of  the  sacrifice  made. 

492.  RULE. 

Divide  the  total  loss  subject  to  average  by  the  sum  of  the  values 
of  the  contributory  interestSy  and  multiply  each  interest  by  the 
per  cent,  thus  found. 

Note. — The  Jettitan  must  be  included  in  the  oontributoiy  interests,  and 
bear  its  proportion  of  the  loss. 

493.  EXAMPLES. 

1.  The  ship  Western  World,  in  her  passage  from  New  York  to 
Aspinwall  was  struck  by  a  severe  gale  near  the  island  of  Cuba. 
After  throwingoverboard  cargo  amounting  to  $4650,  she  made  the 
port  of  Havana.  Here  the  cost  of  the  necessary  repairs  of  the  ves- 
sel was  $1800,  and  the  cost  of  detention  in  port  $450.  The  con- 
tributory interests  were  as  follows :  value  of  ship  $35000 ;  value 
of  cargo  $24000 ;  net  freight  $4000.  Of  the  cargo,  $8500  was 
shipped  by  Terry  &  Wheeler ;  $7500  by  Morse  &  Duty ;  $5000  by 
T.  C.  Hood  &  Co. ;  and  $3000  by  P.  Kinney  &  Co.  How  ought 
the  loss  to  be  averaged  ? 

OPERATION. 

Yessel, $35000         Jettison,    ....    $4650 

Cargo, 24000,        Repairs,  less  i,  •    .      1200 

Net  freight,     ....        4000  Cost  of  detention,  .        450 

Total  contrib.  interest^    $63000  Total  loss,      ....  ^^^^ 

6300.00 -T- 63000  =  .10;  loss  10  per  cent 
$35000  X  .10 =$3500,  loss  borne  by  ship. 
24000x10=  2400,    «       «       «  cargo. 
4000 X. 10=     400,    «       "       ^  freight 
8500 X. 10=     850,    "       "       «  Terry  &  Wheeler. 
7500 X. 10=     750,    «       «       «  Morse  &  Duty. 
6000  X  .10=     500,    *<       **       «  T.  0.  Hood  &  Co. 
3000 X. 10=    300,   "       «      «  P.  Kinney  &  Co, 
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2.  The  fitoamsliip  Asia  sailed  ^m  Laverpool  to  Boston  widi 
a  cargo  as  follows:  shipped  by  T.  S.  Foot  &  Ca  $45500;  by  C.  S. 
Moore  &  Co.  $10500 ;  by  T.  Hope  &  Soiib  $7450;  by  C  White  & 
Ck).  $12550.  Dnring  a  storm  the  captain  was  obliged  to  thnnr 
overboard  cargo  amounting  to  $8500,  and  the  neoessary  repairs  of 
the  ship  cost  $2700.  In  addition  to  repairs,  the  charges  Cor  sea- 
men's board,  dockage,  etc.,  were  $500.  How  is  the  loss  to  be  shaied, 
the  value  of  the  ship  l)eing  $40000,  and  the  net  freight  $4000  ? 

Remark. — The  following  example  will  give  the  student  some 
idea  of  Insurance  as  connected  with  General  Average. 

3.  The  Hchooncr  Michigan  sailed  from  Chicago  for  Bnlblo 
with  the  following  cargo :  25000  bushels  of  wheat  owned  by  Smiifa 
&  Dewy;  18500  bushels  of  com  owned  by  Fisk  &  Hunter;  850 
barrels  of  flour  owned  by  T.  Ford  &  Co.  The  schooner  is  insured 
in  company  A  for  $30000,  which  is  §  of  its  value,  at  3  per  cent; 
the  wheat  in  company  B  for  $22500  (invoice  price)  at  2  per  cent; 
the  com  in  company  C  for  $9250  (invoice  price)  at  1]  per  cent; 
and  the  flour  in  company  D  for  $4250  (invoice  price)  at  2|  per 
cent.  The  gross  freight  was  $6000,  and  seamen's  wages,  eto.,  j  of 
the  gross  fn^glit  During  a  severe  storm  the  flour  was  thrown 
overboard.  How  is  the  loss  to  be  home  ?  How  is  the  payment 
of  the  sum  for  which  the  flour  is  insured  to  be  adjusted  ? 

Explanation. — By  general  average  -we^  find  that  the  average 
loHR  in  /j  per  cenLy  and  that  the  schooner  must  sustain  $2250  of  the 
loss;  the  cargo  $1800;  and  the  freight  $200.  Insurance  Com- 
pany A  must  j>ay  5  per  cent  of  $30000=: $1500;  Company  B,  5 
pr  cent  of  $22500 =$1125;  Company  C,  5  per  cent  of  $9250= 
$402.50;  and  Company  D,  5  per  cent  of  $4250 =$212.50. 

4.  Suppose,  in  the  above  example,  that  when  the  schooner 
reached  her  dock  in  Buffalo  the  flour  could  have  been  sold  for 
$0120 ;  the  wheat  for  $35780 ;  the  com  for  $11100.  How  is  the 
insurance  to  bo  adjusted  ? 

5.  The  ship  Si)eodwoll  worth  $38000,  en  route  from  New 
Orleans  to  New  York,  being  in  peril,  sacrificed  $7200  worth  of 
the  entire  cargo  valued  at  $22000.  The  net  freight  was  valued 
at  $3500.  A's  interest  in  the  cargo  was  $0000.  B's  $8000.  (fa 
$4500  and  D*s  $3500.  The  cost  of  repairs  was  $1650  and  of 
detention  $480,    How  should  the  loss  be  adjusted  ? 


4. 

it' 


BANKRUPTCY. 

494.  1.  liankrvpicy  or  innolvency  is  a  failure  in  buainese 

an  inability  to  pay  indobtedjicss, 
"i.  A  Bankrupt  or  insolvent  is  a  person  who  fuile  in  busineaa 

Las  not  means  to  pay  all  bis  debts. 

3.  The  entire  propertj-  of  an  insolvpnt  ia  called  his  assets; 
and  the  amonot  of  his  ittdebtednesa  his  Uabililies. 

4.  An  Assignment  is  the  transfer  of  the  property  of  a,  hankmpt 
cert^n  pcrsoiie  called  assiffnecs,  in  whom  it  is  >eEted  for  the 

it  of  creditors. 

5.  A  Dindend  ia  the  amonnt  paid  to  a  creditor. 
4it5.  t.  The  Common  Law  allows  an  inaoh-ent  to  assign  his 

property  in  faror  of  a  certain  creditor,  or  class  of  creditors,  to  the 

ncchieion  of  otiiers ;  but  the  United  States  Bankmpt  Law  of  1867 

eiich  an  assignment  as  fraudnlent. 

8.  Claims  are  paid  in  full  for  amounts  of  less  than  $50  to  u 

■rred  class  "  of  creditors,  including  operatives  and  employees 

whom  wages  arc  duo  for  senices  rendered  within  0  months  of 

Ugignment. 

8.  The  assignee  may,  on  petition  of  the  creditors  granted  by 
court,  defer  settlement  for  the  purpose  of  making  a  profit 
the  asscta  by  using  them  for  the  creditors  to  whom  ho  makes 
final  ettttement  of  hia  accounls. 
4.  After  the  aasets  of  a  bnnkmpt  have  been  applied  to  meet 
liabilities,  still  be  remains  liable  (for  a  time)  for  tlie  balance 
le,  unless  he  baa  voluntarily  or  involuntary  gone  through  a  Court 
Buiikniptey  and  complied  with  ita  conditions. 
^C  To  apportion  dividends  in  Bankruptcy. 

RULE. 

Divide  the  net  proceeds  of  the  assets  by  the  ammint  of  liabUi- 
U,  and  the  quotient  will  be  ike  per  cent,  of  the  indebtedness  (or 
"■the  number  of  cenia  on  a  dollar)  that  can  be  paid. 

To  find  each  creditor's  dividtnd,  multiply  his  claim  by  theptr 
cent,  thus  found. 

4&7>  EX  A.U  PLES. 

1.  A  merehnnt  failing  in  businesa  owes  A  $050,  B  $2500, 
0  11300  and  D  $3050.    His  a«scta  are  tSOOO,  and  the  expeoae  of 
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settling  will  be  t800.    What  per  cent  of  his  indebtednesB  can  he 
pay  ?    What  dividend  will  each  creditor  receive  ? 


A's  claim,    t950 

$950  X. 65=  $617.50  A's  div. 

B's     *'        2500 

2500 X. 65=  1625.00  B's  « 

C's     «        1500 

1500 X. 65=     975.00  C's  « 

D's     "        3050 

3050  X. 65=  1982.50  D's  '^ 

Liabilities,     .    .    .  18000 

Proof,  $5200.00 

Aflsets, 6000 

• 

Expense  of  settling,      800 

1 

Net  proceeds,     .    .  $5200 

5200.00-^8000 =.65,  or  65  per  cent 

Explanation, — Since  his  liabilities  are  $8000  and  the  net  pro- 
ceeds of  his  assets  $5200,  he  can  pay  $5200  on  $8000,  or  65  per 
cent  of  his  liabilities.  Hence  each  creditor  can  receive  65  per 
cent  of  his  claim,  or  65  cents  on  a  dollar. 

2.  Best  &  Foster  became  embarrassed  and  failed  in  basineas. 
Their  indebtedness  was  $65000.  The  firm  had  cash  and  goods 
convertible  into  cash,  $12500;  building  and  lot,  $40000;  bilb 
collectible,  $2100.  If  the  expense  of  settling  is  5  per  cent  of  the 
amount  distributed  to  creditors,  what  per  cent  of  their  indebted- 
ness can  they  pay  ?  What  will  C.  Greene  &  Co.  receive,  whose 
claim  is  $25800  ? 

Note. — Divido  assets  by  1.05 ;  the  quotient  wiU  be  net  proceeds. 

3.  C.  Smith  &  Co.  have  become  insolvent  They  owe  A  $3500, 
B  $1500,  C  $1450,  D  $850,  E  $350  and  F  $450.  Their  effects 
(assets)  amount  to  $4981.50.  The  charges  of  the  assignees  will 
be  2  A  per  cent  of  the  amount  distributed  to  creditors.  What  per 
cent,  of  their  indebtedness  can  they  pay  ?  What  will  each  cred- 
itor receive  ? 

INTEREST. 

498.  1.  Interest  is  really  the  use  of  aaother's  money, 
capital,  or  credit 

2.  Money  paid  or  allowed  in  account /or  such  use  is  also  called 
interest,  and  this  is  commonly  understood  in  speaking  of  interest 

3.  Interest  arises  from  loans,  from  certain  investments^  and 
from  delay  in  paying  acknowledged  debts. 


INTEREST, 
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I  that  of  which  the  borrower  or 


,  1.  The  Principal  i 

reditor  has  the  use. 
2.  The  Amounl  is  the  sam  of  the  priucipal  and  interest. 
SOOt  Interest  is  computed  at  a  CLrtaiu  rate  per  cent,  liir  aomo 
rticalar  interval  of  time,  generally  for  one  year,  and  this  per 
.  is  called  the  rate  of  interest.    Thus,  if  the  rale  be  G%  per 
annum,  it  siguilies  that  a  sum  equal  to  six  hundredths  of  the  prin- 
cdpal  is  to  be  j>aid  lor  the  use  of  it  one  year,  aud  for  other  luter- 
Tak  of  time  in  the  same  ratio ;  as,  .18  for  3  years,  .01  for  %  months, 
.005  for  I  month,  etc    If  the  nito  \m  3^  n  month,  then  two  hun- 
drethsofthe  principalis  to  be  paid  for  its  use  each  month;  ^'q^ 
a  day  requires  .001  of  Ihc  principal  for  each  day's  use,  etc.    If  no 
ne  is  specified  one  year  is  nudorstood. 

sot.  The  prevailing  Tat«  of  intcrcat  indicates  the  worth  of 
toney  or  its  price.  This  ia  controlled  by  the  condition  of  public 
idit^  supply  and  demand,  and  other  considerations  similar  to 
e  that  control  the  prices  of  merchandise,  aud  sometimes  iden- 
il  with  them. 

2.  Legal  interest  Js  the  maximum  rate  allowed  by  law.    Iligher 
ir  lower  rates  arc  frequently  eecured  by  special  agreement. 

Usury  is  illegal  inlered,  or  a  higher  rate  of  interest  than  is 
lowed  by  law. 

Usury  formerly  was  synonynious  with  interest.  England 
LBTing  abolished  all  usury  laws,  lias  no  further  use  for  that  term. 
5ie  practicabilitj-  of  voluntary  contracts  in  loaning  money,  re- 
ricted  only  as  other  contmcts  are  natricled.  is  gaining  increased 
bvor  among  intelligent  ptliticul  economists,  as  well  as  among 
money  borrowers.  When  the  rate  has  not  been  previously  agreed 
npon,  a  legal  rate  ia  desirable,  to  avoid  contention  or  oppression. 
Government  regulates  all  weights  and  measures,  but  not  the  prices 
(rf  the  articles  weighed  and  measured.  So  it  regulates  the  weight 
and  fineness  of  coins,  but  it  should  not  dictate  the  price  paid  for 
_flie  use  (if  them. 

(For  usury  laws  and  ratesof  iuterest.sou  Part  Third.  Art. 783.) 

NoTR. — I'Bury  really  meniiB  hm,  and  was  (nrmerly  ajiplleii  tii  nil  interest, 
I  was  rcgnnlrd  bs  &  kind  or  eitorfiuu  triiui  t1i«  iipinlmi  Ihot  money  wu 
caydlKl  knd  of  no  v&lnn  Ic  tlio  lenilor,  bdiI  1i'<  wna  rnimiiturud  se  unjuet 
p  rcqulriDg  tbe  borrower  to  return  mom  th»n  tbp  prindpul. 

ttple  Intereat  is  interest  on  the  orij 
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principal  only,  and  this  is  generally  understood  bv  the  term 
interest, 

2.  Compound  Interest  is  interest  on  the  Amount,  com- 
puted at  regular  intervals.  In  this  case  the  interest  is  aaid  to  be 
compounded  {mixed  with  the  principal)  annually,  semi-annually, etc 

3.  The  consideration  as  to  when  interest  is  justly  due  has 
given  rise  to  a  variety  of  laws  and  usage  concerning  it.  Simple 
interest  is  based  upon  the  idea  that  the  interest  is  not  to  be  con- 
sidered as  any  part  of  the  principal  or  loan  due  at  any  time,  while 
in  compound  interest  the  interest  is  considered  as  constituting  a 
part  of  the  loan,  if  not  paid  at  certain  intervals  of  time.  Practi- 
cally, however,  in  most  cases,  this  presents  no  difficulty,  as  interest 
is  generally  considered  duo  at  the  end  of  the  time  to  which  the 
rate  refers,  unless  otherwise  specified,  and  only  simple  interest  is 
allowed,  except  by  special  agreement 

Note.— Formerlj,  in  some  States,  if  a  note  read  "  with  interent  payable 
annually/'  or  "  with  annual  interest,"  the  interest  might  be  collected  at  the 
close  of  each  jear ;  but,  if  not  paid,  the  interest  due  drew  cmly  mmj/IU 
interest  to  the  time  of  maturity,  or  until  paid,  and  this  was  called  anntial 
interc^.  Properly  a  new  note  should  be  given  for  each  amount  of  interest 
due  and  unpaid,  when  "annual  interest"  is  to  be  allowed. 

4.  Accrued  interest  is  interest  accumulated  on  account  of  any 
obligation,  due  or  not  due. 

&03.  1.  Discoinit  is  interest  paid  in  advance. 

2.  Bank  discount  is  discount  on  the  entire  principal,  and  this 
is  commonly  understood  by  the  term  discount. 

The  proceeds  are  the  principal  less  the  bank  discount. 

3.  True  discount  is  discount  on  such  a  sum  of  money  as  would 
amount  to  the  principal  if  put  at  interest  at  tlie  given  rate  and  for 
the  given  time.  The  present  worth  is  the  principal  less  the  true 
discount 

COMPUTATION    OF    INTEREST    AND    DISCOUNT. 

S04:*  1.  Simple  Interest  is  the  product  of  the  Principal,  rate 
per  cent,,  and  time  ;  hence  either  of  these  four  terms  may  be  found 
if  the  other  three  are  known.     (Art  159, 11.) 

2.  All  interest  rules  are  based  on  these  relations,  different 
methods  of  operation  being  used  to  obtain  results  by  convenient 
contractions. 


'e  Hhoiild  be  (eipremed  dectnullj,  and  the  time  ekould  be 
\ia  of  time  to  wLich  the  rate  refcrE. 


ISTEREbT.  001 

SOdt.  The  principal  {p)  corresponds  to  the  base  in  Percent- 
age ;  tbe  decimal  rate  x  time  (r  x  /)  to  the  per  cent. ;  and  the 
interexl  (/)  to  th.6  percentage;  hence  the  formulu  (£  x%  =  P, 
AjI.  273,)  becomes  p  y.  {r  ^  t)  =  I. 

Ex.  MThut  ia  the  interest  on  *50  for  3  y.  C  m.  at  G%  ? 

Solution. — If  the  interest  be  .06  (aix  hundredths)  of  the  prin- 
cipal for  one  year,  31  y.  would  afford  .06  x  3.5=.ai  of  the  princi- 
pal; heuoe  the  interest  required  ia  $50x.21~tl0.50,  or  I50x 
.08x3^  =$10.50. 

NoTK.— The  ra 
cxproMcd  Id  tbe  u 

50li.  The  terms  derived  frum  the  fyur  mentioned  ubove 
(Art  &04),  and  their  corresponding  terms  in  Percentage  are  as 
follows : 

I.  Amount  (A)  =p  +  /,  and  corresponds  to  Amount  in  Per- 
tntage. 

,  Amount  per  cent.  =  l.  +  (r  x  t),  and  corresponds  to  A%  in 
fercentiige. 

3.  Difference  (Z»)  —p  —  /,  and  corresponds  to  Difference  in 
intage. 

4,  Difference  per  cent.  =  1.—  (r  x  (),  and  corresponds  to  D% 
in  Percentiige. 

507.  The  three  forranlns  following  arc  adapted  to  the  sola* 
tion  of  all  problems  in  Simple  Interest  and  Discount. 
I.  ^  X  r  X  ( =  Interest, 
IL  p  X  1-+  {r  X  t)  =  Amount  =p  +  /. 
IIL  ^  X  1.—  (r  X  t)  =  Difference  =p  —  I. 

TABLE   OF   CORSESPOXDIlfO   TERUS. 


1 

1 

Art.K4. 

n.  rnlereit. 
An.  BOB,  fil«. 

m.  Bnuk  DIwoddL 
An.B(M,Hi. 

tV-  Tnio  Di<^»iuiL 
Art.  KM,  BIS. 

Baae. 

Percent 

Percentage. 

Amount 

Difference. 

Principal. 
Pate  X  time. 
Interest 
Amonnt 

Difference. 

Wncipal. 

Rate  X  time. 
Disconnt 

Proceeds. 

Present  worth. 
Rate  X  time. 
Discount. 
Principal. 

,  By  substituting  in  the  three  formulaa  given,  the  jtroper 
I  fur  13aiik  Discount  and  True  Discount,  all  problems  to 
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which  they  apply  may  be  solved  in  accordance  with  the  following 
simple  principles. 

1.  A  required  product  18  fcmnd  hy  multiplying  together  hnovm 
factors*  From  this  may  be  found  terms  2,  3,  4,  or  5  in  the  table 
above  if  the  proper  factors  be  known. 

2.  A  required  factor  is  found  by  dividing  the  known  product 
of  all  the  factors  by  the  product  of  the  known  factors.  From  this 
may  be  found  1  or  2,  and  r  or  ^^  if  the  proper  product  and  all  bnt 
one  of  its  factors  bo  known. 

3.  A  required  amount  is  found  by  addition^  and  a  required 
difference  by  subtraction.  From  this  may  be  found  4  and  5  if  1 
and  3  be  known. 

SIO.  Three  days  of  grace  arc  to  be  added  to  the  time  speci- 
fied, in  computing  bank  discount.  These  were  originally  allowed 
as  an  accommodation  to  the  maker  of  a  note  or  draft  for  its  con- 
venient payment,  without  any  extra  charge ;  but  for  some  time 
interest  has  been  charged  for  tliese  days  of  grace,  and  a  note, 
etc.,  is  not  regarded  as  legally  due  till  the  last  day  of  grace. 

Note. — Three  days  are  the  common  term  of  grace  in  the  United  States ; 
the  same  oUowanco  is  made  in  Great  Britain,  but  more  time  is  aUowed  in 
most  other  European  countries. 

SI  /.  Bank  discount  is  really  more  than  interest  compounded 
in  advance.  Thus  if  a  note  for  $50,000  be  discounted  for  67 
days  at  G;?,  the  borrower  is  charged  for  (57  +  3)  GO  days,  .01  of 
$50000  or  $500,  and  he  receives  as  the  proceeds  of  the  note  $50000 
-$500 =$49500.  Thus  he  pays  interest  on  $49500  and  on  $500 
for  the  time,  while  interest  for  GO  days  compounded  in  adyanoe 
would  be  only  the  interest  on  $49500  and  on  .01  of  tV,  or  $495,  that 
is  .01  of  $49995 =$499.95.  The  true  discount  would  be  $50000- 
($50000^1.01) =$50000-$4950495=$495.05.  If  this  note  were 
dated  June  1st,  and  the  full  term  of  60  days  allowed  in  each 
case,  the  following  distinctions  might  be  made : 

Simple  interest  on  $50000  for  GO  days =$500    due  Aug.  30. 
Bank  discount  *•  «  =$500      "   June  1. 

True  discount  "  «  =$495.05 "   June  1. 

Principal  to  be  used  GO  days  =$50000. 

Proceeds  "  "  =$49600. 

Present  worth "         «  =  $49504.96. 
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''W5,  GENERAL     RULES. 

1.  To  compote  Simple  Intf^reHt. — Multiply  the  prinei- 
mI  Jjf  the  product  of  the  rate  and  time. 

2.  To  Compute  Jiank  DiHCOunt. — Multiply  the  fare  of 
the  note  or  draft  ly  the  product  of  the  rate  and  time,  allowivg 
thret  days  grace.  Subtract  this  product  front  tkaface  of  the  note 
to  find  the  proceeds. 

3.  To  compute  Trite  Discount.  Divide  the  amount'ly 
1.00  plun  the  product  of  the  rale  and  time  ;  the  quotient  will  be 
the  present  worth  ;  subtract  this  from  the  amoimf,  and  the  remain- 
der  will  be  the  true  discount. 

Note. — MenoTUSe  or  nenmuil  dineonnt  is  usf  amount  deducted  from  ■ 
bin  or  nu  account  fi>r  cash  pajineat  ur  onf  other  consideration,  and  ia  gcae- 
rallj-  some  pcrcentngti  ot  the  lunount,  without  ex»ct  rofcivnce  to  time,  cnllrd 

E'^"' per  ffjit.  off.    Tlie  rpmainder  is  BomotiiueH  caJled  the  nomin-rf  j>re*en( 
A  or  n.^  amaunt  ol  the  bill. 
SI 
ipa 


COHTRACTIOnS. 


~  S13t  1.  Bankers  and  otliers  who  are  frequently  required  to 

mpate  interest  use  Interest  Tables,  but  others  in  practice  use 

'  various  simple  contracted  methods,  chiefly  for  partial  or  entire 

mental  computations,  dei^udiug  on  the  relation  of  the  rate  to  the 

time  or  on  the  use  of  aliquots  and  reciprocals. 

2.  IsTEREST  Tables. — Br)-ant,  Stratton  &  Packard's  Interest 

Tables,  used  extensively  by  bankers  mid  others,  reduce  tho  labor 

of  interest  computations  very  materially  and  msure  the  corrcct- 

neas  of  the  work.    Computations  are  made  at  one,  flvo,  six  and 

Buren  per  cent,,  and  from  theee  ratea  any  per  cent,  can  readily  be 

obtained. 

^^V   S.  No  one  method  of  contraction  is  the  best  for  all  cases,  but 

^Hb  well  to  be  familiar  with  stiveral  and  apply  the  most  appro- 

^^Hftte  in  each  particulur  case,  or  any  one  that  seems  most  simple 

^^n-  be  adopted  for  general  use. 

^^H  4.  The  following  are  believed  to  be  the  best  methods  for  practi- 
^^Basc.  The  year  is  computed  at  3G0  days,  or  13  months  of  30 
^Hgrs^'Och.  unices  otherwise  indicated. 

^H  S14t  1.  Tea}'  Rule. — Multiply  the  principal  by  the  ded- 
^^g|ffri«  j  of  th»  pmiuet  iaie  such  mvltipkt  or  aUguvt  part*  a» 
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the  given  time  is  of  1  year,  or  of  any  other  time  for  which  the 
interest  is  known  j  if  there  be  more  tJian  one  multiple  or  aliquot, 
find  their  sum. 

Note. — If  the  rate  be  required*  take  mvUiples  or  aUquoti  qfthe  prineipal 
for  the  given  time  and  divide  the  given  interest  hy  their  aum, 

2.  10%  Rule. — Remove  the  decimal  paint  in  the  principal 

one  place  towards  the  left  to  show  the  interest  for  360  days,  and 
two  places  for  36  days  j  then  take  multiples  or  aliquots  for  the 
given  time.  In  the  sum  of  the  results  remove  the  decimal  point 
one  place  towards  the  left,  to  show  tlie  interest  at  1  per  ceni^ 
'  and  multiply  the  result  by  the  given  rate  not  expressed  deci* 
mally. 

3.  12%  Rule* — Reduce  the  time  to  months  and  days ;  call 
the  months  hundredths  and  one-third  the  number  of  days  thou- 
sandths ;  use  tJie  sum  of  tliese  decimals  for  the  multiplier,or  deci- 
mal per  cent.,  contracting  the  multiplications  ;  and  take  aliquanls 
or  multiples  of  the  product  for  interest  at  the  given  rate. 

Notes.— 1.  Observe  that  at  12;^  the  multiple  for  83  days  is  .11 ;  for  63 
days,  .21 ;  for  93  days,  .31,  etc ,  (Art.  Ill,)  and  that  these  are  the  most  com- 
mou  periods  of  time  for  which  discount  is  computed  at  banks. 

2.  At  6.r,  call  one-half  the  number  of  months  hundredths,  and  one-aixth 
the  number  of  days  thousandths. 

4.  I>a)/  Rule. — Remove  the  decimal  point  in  the  principal 
two  places  towards  the  left,  atid  compute  for  the  given  time  accord- 
ing to  the  following 

TAB  L  E. 
Pointing  off  two  places  gives  the  interest 
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Notes. — 1.  Obeeire  that  at  7j^^»  the  interest  on  $100  is  2f  for  each  day. 

2.  Compate  at  the  most  convenient  rate  at  first. 

&  For  accurate  interest,  according  to  the  exact  number  of  days  in  a  jear, 
Rrhen  it  has  been  computed  on  a  basis  of  860  days,  subtract  ^  (about  1^%)  of 
i,  for  a  jear  of  365  days,  and  ^^  of  it  for  a  leap  year ;  if  computed  on  a  basis 
>f  868  days,  subtract  ^ff  for  a  common  year ;  if  on  a  basis  of  864  days,  sub- 
tract sit ;  if  on  a  basis  of  866  days,  add  ^^j. 

S13.  The  four  methods  compared. 

Ex.  L  What  is  the  interest  on  t3245  for  3  y.  5  m.  27  d.,  at  7%? 

1st.  Yeae  Bule. 
13245.      ( X  .07) 


♦227.15  Int.  for  1  y. 
45430       «      2  y. 
75.716     «      4  m. 
18.929     «      InL 
17.036     "      27  d.  {j%  of  1  m.) 


$793,131  Entire  Int  at  7%. 

2d.  10^  Bule. 
132450  Ini  for  360  days  at  10^ 
32.45       «       36      **        *' 


$973.50-  **  3y. 

108.166  *'  4  m.  (J  of  3  y.) 

27.041  *«  1  m. 

24.336  «  27d.  (y^oflm.) 


$113.3043  Entire  Ini  at  1%. 
7 

$793.1301  Entire  Ini  at  7^ 
20 
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• 

8d.  12% 

Bule. 

t3245 

.419  (41  m.  and  j  of  27  d.) 

29205 

3245 

12980 

$1359.655  Int  at  12^ 

679.827       « 

6J«. 

113.304       ** 

1^. 

♦793.131       ** 

7^ 

4th.  Day  Bule. 

$32.45  Int  for  60  d.  at  6%. 

$584.10 

3  y.  (60  d.  X  6  X  3). 

64.90 

4  m.  (60  d.  X  2). 

16.225      " 

1  IIL 

14.602     " 

27  A  (^^  of  1  m.) 

679.827 

113.304  (Add 

S). 

$793,131  Int  at  7%- 
(Art  514,  3,  Note  2.  $3245  x  .2095 =$793,131.) 

2.  What  is  the  bank  discount  on  $5250  for  90  d  at  6j|(? 

(Art  511.) 

1st.  Yeab  Bule. 

$5250.      ( X  .06.) 

315.      Int  for  1  y.  or  360  d. 


78.75        "     90  d. 
2.625      «     3d. 


$81,375  Entire  discount 

2d.  lOjg  Bulb. 

$525.        Int  for  360  d.  at  10^ 

131.25         «     90  d. 
4.375        ''     3d. 


13.5625        "     93  d.  at  1%. 
$81,375    Int  at  6^ 


3d.  Vi%  RULB. 
♦6250    K.031. 
15750     (Art  111.) 
16a.?a0  Int.  at  1-2%  for  93  d. 
♦81^75       "       6^      " 

4th.  Day  Kuie. 

$53.50    Int.  for  CO  d. 

26.25  "      30  d. 

8.625        "        3J^ 

€81.375        "      93  d. 

L  814  Note  2.  W250  x  .0155=«81.375.) 


COMPUTATION    OF    TINE    in    INTEREST. 

t(16<  1.  While  most  of  the  States  have  enacted  ri^d  laws 
^nat  taking  usurious  intereBt,  they  have  left  (he  made  of  com- 
putittg  legal  interest  very  indeterminate.  Nearly  all  the  rules  in 
Comtnon  use  iu  this  country  are  inaccurate  and  illegal,  and  have 
only  been  Bustained  by  decisions  based  upon  custom ;  but  custom 
^^^  and  the  legal  decisions  have  not  been  unifunn. 
^B>  The  difficulties  attending  this  qncatiou,  which  has  ooca- 
Hled  ao  much  litigation  and  jeopardized  so  much  capital)  can  be 
briefly  Btah-d. 

317. 1.  The  fundamental  principle  upon  which  lawful  simple 
interest  is  computed  is  that  the  rate  bhould  be  exactly  proportion- 
ate to  the  term  for  which  interest  is  paid.  The  time  usually  as- 
sumed for  fixing  the  mte  is  one  year,  e.  g.,  G  per  cent-  per  annum ; 
that  is.  when  the  time  ia  one  year,  the  interest  should  be  jJo  of 
the  principal;  and  when  the  time  varies  from  one  year,  the  pro- 
portiun  of  interest  should  vary  in  exactly  the  same  ratio.  If,  then, 
we  aasnmo  that  the  year  consists  of  365  days  (as  that  is  regarded 
in  law  a  civil  year),  it  must  be  admissible,  in  computing  the  inter- 
est on  a  note  running  from  Jan.  I,  I8C8,  to  Jan.  1, 18G9,  to  add 
one  day's  iiitt-rest  to  the  interest  for  one  year;  for  in  the  case  pro- 
poeed,  Fehmary  of  a,  leap  year  intervening,  the  time  ia  306  days 
Ingteod  «f  ZGTt,  the  legal  civil  year. 

2.  One  year  being  the  standard  of  reference  in  expreaaing  tlie 


i 
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rat«,  all  time  in  computing  interest  must  be  expressed  in  ^Mn 
aliquot  ^mrts  of  the  3'ear.  But  the  year  has  no  exact  uatural 
artificiul  subdivisioiia  except  the  day,  and  the  d&y  is  an  oliqa 
part  ouly  as  we  assume  the  year  to  consist  of  a  definite  numb 
uf  diiya.  The  numW  SCO  being  a  multiple  of  more  whole  aia 
Ijera  than  366,  fur  conveuience  m  reckoniiig  it  would  have  Iw 
better  to  assume  36U  days  fur  the  nomtTUtl  yeur  in  fixing  the  ni 
rather  than  3t>d.  The  time  in  expressing  the  rate  ia  arbitrar 
and  as  neither  300,  305,  uor  3GC  is  Uio  exact  number  of  days  ! 
all  years,  cither  civil  or  astrouoraiea],  would  not  the  inei 
Ijicilily  in  computation,  and  the  i>erfect  accuracy  in  the  i 
warrant  the  change  ? 

3.  The  diviaoa  of  the  year  into  twelfllis,  called  months, 
purely  imaginary;  for  no  mouth,  either  lunar  or  calendar,  " 
ever  known  which  occupied  just  one-twelfLli  of  a  year.  Man 
featly,  if  we  assume  a  year  of  305  days  as  the  standard  for  refcp- 
ence  in  esprcssiDg  the  rate,  we  never  can  introduce  the  denom* 
inations  of  months  in  auy  form  whatsoever  without  iuaccunc^ 
unless  we  iuvolve  in  the  calculation  fractional  parts  of  dayc^  wbicb 
would  be  aa  absnrd  as  it  would  be  difficult, 

4.  If,  however,  we  assume  a  year  of  360  days,  we  may  li»n 
assumed  months  of  30  days.  Then  6  per  cent,  per  annum  of  3flfl 
days  would  be  1  per  cent,  for  60  days,  and  all  time  being  reduced 
to  days  or  months  of  30  djiys  each,  or  years  of  360  days  each,  tin 
computation  would  be  simple,  rapid,  and  perfectly  accurate.  Al 
it  is,  tlie  law  having  accurately  determined  when  a  paper  iRatiii4 
however  the  time  may  be  expressed  in  the  paper,  the  only  a* 
rule  for  computing  interest  ia  to  ascertain  the  actual  nnmbcfrf 
days,  and  make  each  day's  interest  3J5  of  the  annual  i 
Some  banks  are  restricted  by  their  charters  in  their  disoatmU  IP 
"6^  per  annum,"  hut  are  allowed  to  compute  by  Rowlctt's  Tablfl*; 
But  Rowlett's  rule  '■  To  find  bank  interest,"  makes  all  time  red* 
cible  to  days,  and  tlie  interest  for  each  j^n  of  the  year's  Into 
BO  that  when  the  time  in  the  note  to  be  discounted  reads " 
months,"  the  Interest  for  f,  of  the  year  should  never  be  tafcfl 
except  when  Fcbruuiy  29th  of  a  leap  year  is  included  in  the  h 
for  in  that  case  only  will  the  "two  months"  contain  justGOiIs)! 
and  no  more.  In  all  other  cases,  the  interest  should  be 59.  I3I.< 
6a-360th8  of  the  year's  interest,  according  to  the  actust  o 
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1J8  contained  in  the  time  of  the  note.  In  Ifassncliusetts  and 
ocliur  ^Stated  interest  computed  on  the  supposition  that  3G0 
make  the  jeur  ia  regarded  viilid.  But  in  Sew  York  each 
interest  must  be  only  ,ii  of  tbo  year's  interest. 
ftH.  RpLES  FOB  CojirrxiNO  the  Diffebesce  of  Time 
EES  Date3, — Besides  counting  tlie  exaet  number  of  days 
ferred  to  above,  two  rules  are  in  common  use. 
tuLB  L — B^  compound  aubtraciion,  recknning  30  days  for  a 
& 

tCLE  II — By  finding  the  nnmher  of  eniire  calendar  rnontkn 
the  first  date,  and  countimj  the  actual  number  nf  days  left. 
iOTE. — By  "  calendar  monlli "  ia  meant  the  tine  (row  nny  day  of  one 
b  to  tli«  rorreiponding  day  ot  tlie  next  luoutii.  If  the  days  of  tlic  firat 
b  la  ■  higher  niintbcr  than  the  preatest  Dumber  of  days  in  the  last 
the  ralendar  mnnth  ends  with  the  lut  d«y.  Tlma.frDm  Oct.  31  to 
80  t«  A  ndendar  moolb. 

\%.  1.  From  Aug.  20, 1854,  to  March  10, 1857,  (  1857   3    10 
Id  be,  U8A*_8_20 

according  to  the  l8t  Rule,  2  y.  6  mo.  20  d.;  (       '^   0   2(i 
"  "       2d  Rule,  2  y.  6  mo.  18  d. 

From  Aug.  31, 1854,  to  March  10,  1857,  would  be, 
according  to  the  let  Rule,  2  y.  6  mo.    9  d. ; 
«  '<       2d  Rule,  2  y.  6  mo.  10  d. 

[om. — 1.  It  will  be  obscn'i'd  tliBt  in  tlicso  particular  eismples,  thongli 
tua]  diflerence  at  time  in  the  two  casea  is  H  days,  the  result  tiy  tho 
i  rule  ibowa  only  8  days.  A  diacrepnnry  of  2  days  may  also  ariao  in  the 
tki  flm  rule,  for  by  it  the  time  from  Feb.  38,  18.57,  to  Marfli  2, 18S7, 
b«  4  daya.  while  the  Bctua)  time  ia  only  3  days.  The  iirsi  rule  alao 
difference  of  time  between  Mareh  SI  and  April  1.     Earli  rule  will 

MmetimfB  too  largo  and  aometinics  too  sniHll. 
eiiunplesi  In  this  work,  cirept  iJiobp  In  Bank  DiBCouut,  and  thooe 
reatiicted,  may  be  wrou(;lit  by  tlio  of^^ond  nilo. 
hit   Third  (Art.  TS4.)  tor  table  of  internals  In  dayB. 

■EHTAL    PROBLEMS. 

"hat  is  the  interest  on  *320  for  2  y.  at  6^  ? 

m. — For  1  year  the  interest  is  sis  hundredths  of  the 
t,  for  2  years  twelve  hundredths,  et«. 
»,  8  y.  at  10,-;  ?      *2000,  3  m.  ut  10','  ? 
bo,  1  y.  3  m.  at  7;; f      $10000  at  la^V- 33  d.?      63  d, 


310  IKTEBEBT. 

4  8750  at  6,"?,  4  m.  ?      67.811L?      Sol?      lOm.? 

5.  $20000  at  5^,  1  J.  6  nL ?      9  hl?      27.810.? 

6.  Amount  of  $1250  at  4^  1  7.  9  hl?      At  6^  4  dl? 

7.  Amount  of  tl5  at  10^,  5  7.  6  dl?      10  7. 3  m.? 

8.  What  principal  at  8^,  in  1  7.  3  m.  would  aflford  $13.25 
interest?  . 

9.  What  principal  would  afford  $280  interest  in  2  7.  at  7^  ? 

10.  What  is  the  face  of  a  note  on  which  the  discount  for  90  d. 
at  12  fc  is  $6.20  ?    Proceeds  ? 

11.  For  what  amount  must  a  note  be  given  to  afford  $9790 
proceeds,  if  discounted  at  12^  for  60  d.  ? 

Solution. — ^The  discount  for  60  d.  is  the  interest  for  63  d.,or 
.021  of  the  face  of  the  note ;  hence  the  prooeeds,  $9790,  must  be 
(1.000— .021)  .979  of  the  &ce  of  the  note ;  therefore  the  face  of  the 
note  must  be  $9790-5- .979=810000. 

12.  Face  of  note  to  afford  $1990  if  discounted  for  27  d.  at  6^? 

13.  Face  of  note  to  afford  $980  if  discounted  for  1  m.  27  d^ 
at  6^? 

14.  What  is  the  present  worth  of  $4500  due  in  5  7.  with 
interest  at  10;g  ? 

Solution. — $4500  is  the  amount  of  the  present  worth  and  the 
true  discount;  hence  it  is  1.50  (150  hundredths)  of  the  present 
worth;  therefore  p.  w.= $4500 -7- 1.50 =$3000. 

15.  What  is  the  present  worth  of  $214  due  in  6  m.  at  7^? 
True  discount  ? 

16.  What  rate  will  afford  $42  interest  on  $300  in  2  7.  ? 

$300x2x(y^  )=$42. 

17.  Rate  for  $7.10  interest  on  $284  in  3  m.?  (Art  6H  !» 
and  Note.) 

18.  Rate  for  $75  interest  on  $500  in  1  7.  6  m.  ? 

19.  Rate  for  $24  interest  on  $3600  in  30  d.? 

20.  Rate  per  month  for  $00  interest  on  $1000  in  90  da78F 

21.  What  time  will  produce  $56  interest  on  $200  at  7^? 

22.  Time  required  for  $150  interest  on  $1200  at  lOjg  ? 

23.  Time  required  for  $500  to  amount  to  $510  at  6jg  ?  (Art 
506,  1.)  Int.  H-(;7xr)=^=J8=i  7.=4  m. 

24.  Time  for  $750  to  amount  to  $825  at  5^  ? 

25.  Time  for  which  a  note  of  $400  ma7  be  discounted  at  6j{ 
and  afford  $392  proceeds  ? 


IKTEBEST.  311 

520.  WRITTEN    PROBLEMS. 

Note. — ^Let  the  most  oonvenient  rale  be  used  in  each  particular  ease. 

1.  What  is  the  interest  on  $120  for  1  y.  2  m.  12  d.  at  6^  ? 

2.  What  is  the  interest  on  $340.50  for  2  y.  3  m.  15  d.  at  9jg  ? 

3.  What  is  the  interest  on  $1000.25  for  1  y.  9  m.  3  d.  at  10^  ? 

4.  What  is  the  interest  on  $25  for  3  m.  3  d.  at  12^  ? 

6.  What  is  the  interest  on  $145.20  for  1  y.  11  m.  29  d.  at  1%  ? 

6.  What  is  the  interest  on  $450  for  3  y.  2  m.  21  d.  at  %%  ? 

7.  K  a  man  borrows  $10000  at  6^  interest,  and  loans  it  at 
10^  what  will  he  gain  in  2  y.  3  d.  ? 

8.  A  merchant  bought  400  yards  of  cloth  at  $4  per  yard,  paya- 
ble in  6  months,  and  immediately  sold  it  at  $4.10,  giving  a  credit 
of  3  months,  at  the  expiration  of  which  term  he  anticipated  the 
payment  of  his  own  paper,  getting  a  discount  off  of  10^  per 
annum.    What  did  he  gain  by  the  transaction  ? 

9.  A  merchant  bought  ,4400  yards  of  cloth  at  $4  per  yard, 
payable  in  3  months,  and  after  holding  it  for  15  days  sold  it  at 
$4.25  per  yard,  receiving  therefor  a  note  payable  in  4  months. 
When  the  purchase-money  became  due,  he  had  this  note  dis- 
counted at  the  bank  to  meet  it  What  did  he  gain  by  the  trans- 
action? 

10.  Taking  the  conditions  of  the  last  example,  what  would  he 
have  gained  if  he  had  borrowed  at  Q%  interest,  until  the  maturity 
of  the  note  he  had  received,  sufficient  to  pay  for  the  cloth,  and 
why  should  there  be  any  difference  in  the  results  ? 

11.  K I  invest  $1000  in  wool,  pay  b%  for  freight,  and  sell  at 
15^  advance  on  cost  price,  giving  4  months  credit,  get  this  paper 
discounted  at  the  bank  at  6;^  interest,  and  repeat  the  operation 
every  15  days^  inveflting  all  the  proceeds  each  time,  what  will  I 
gaininSmontluir 

It*  If  a  mMi  borrows  $1000  at  10;^  interest,  and  with  it  buys 
a  note  for  $1100,  maturing  in  5  m.,  but  which  not  being  paid 
when  due  runs  1  y.  6  m.  beyond  maturity,  drawing  Q%  interest, 
will  he  gain  or  lose,  and  how  much  ? 

13.  Jan.  1st  a  man  borrowed  $10000  at  6^  interest  Fifteen 
days  after  he  lent  $4500  fbr  8  m.  15  d.,  without  grace,  at  10^ 
Feb.  Ist,  with  the  balance  he  purchased  a  note  for  $5650,  due 
July  4  which  not  being  paid  at  maturity  was  extended  until 
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the  loan  of  $4500  became  due,  at  the  rate  of  8^  interest  Both 
notes  having  been  then  promptly  paid,  he  immediately  purchased 
a  7%  State  Bond  of  tlOOOO,  which,  with  its  semi-annual  interest, 
would  mature  Jan.  1st  following,  for  which  he  paid  1%  premium 
upon  its  par  value,  at  the  same  time  loaning  the  balance  at  the 
rate  of  1^%  per  month.    What  was  his  profit  for  the  year  ? 

14.  Find  the  accurate  interest  of  $1000  fix>m  April  1  to  Dea  1. 
Solution.— 24:4:  x  $60^365 =^n«.  $40.11.    (Art  517, 4.) 

15.  Find  the  simple  interest  of  $125  from  April  1  to  Doc.  7. 
Solution.— 24Q  days = 8  m.  6  d.    Then  $125  x  .041 = $5,125,  and 

$6,125  —  5  4 1  &  =  $5,055,  the  interest  required.  (Art  514, 4,  Note  3.) 
By  the  first  rule  we  have  the  following  equation :  246  x  $7.50-r 
365 =$5,055. 

16.  Find  the  interest  of  $1250  for  360  days  at  6%  per  annum 
of  365  days. 

Solution.— jU  of  $1250 =$75.    Then  $75 -jS^  (or  Vs)  of 
$75  =  $73.97. 

17.  Find  the  interest  of  $1250  for  365  days  at  6^  per  annum 
of  360  days. 

Solution.— jU  of  $1250=$75.  Then  $75  +  , |^  (or  ,^)  of 
$75  =  $76.04. 

18.  What  would  bo  the  difference  between  the  accrued  interest 
for  90  days  on  $1000000  of  6%  State  Bonds,  computed  first  in 
Ohio,  counting  300  days  for  a  year,  then  in  New  York,  counting 
365  days  for  a  year  ? 

NOTE.^-In  New  York  tho  interest  for  jean  and  months  is  oompnted  in 
the  usual  way  without  reducing  to  days,  hut  for  the  odd  days  the  interest  is 
computed  as  in  Ex.  14. 

19.  A  note  for  $1000  runs  from  Jan.  1, 1856,  to  Jan.  25,  1858, 
with  interest  at  6^/.  What  amount  is  due  according  to  accurate 
computation  ?    New  York  computation  ?    Ohio  computation  ? 

20.  Find  the  accurate  interest  on  $5000  from  Jan.  1, 1870,  to 
May  1, 1871. 

21.  What  is  the  rate  of  interest  if  I  receive  $20.96  for  the  use 
of  $126.75  2  y.  24  d.  ?  $126.75  x  (r)  x  2  ^'^ =$20.96. 

Note. — If  it  seem  more  simple,  either  to  the  pupil  or  the  inrtmctOT,  a 
unit  of  the  thing  required  may  he  assumed  and  thus  any  required  tenn  may 
Ife  found,  or  as  more  strictly  in  keeping  with  prindples  and  formulM 
already  stated,  it  may  he  well  to  use  the  following  : 
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iftffn. — Since  the  interest  for  2/,  y.  is  420. 90,  tho  interest 

f  one  year  would  be  $209G^fi=»l0.14  and  this  is   08  of 

tfi6.73,  huncy  the  rate  is  S% ;  or  we  may  say  that  tlie  interest  of 

6.76  for  3,'s  y.  wjuals  the  interest  of  («!130.76  x2i';  =  )  I2G1.95 

e  year,  and  theu  we  find  that  g^0.9C  is  .03  of  (i2C1.95 ;  benoe 

B  rate  is  6^. 

23.  What  sum  invested  at  10;^  per  aiinum  wiJl  eeonre  $1000 

oami-annnally  ?    P  x  .05=11000. 

23.  In  what  time  will  *.7l2.C0  amonnt  to  ♦.538J31  at  1%  ? 
iSoiartow.— »538.31-$512.60  =  $25.71  the  interest,  and  $512.60 

x(        )x. 07 ^125.71;  hence  «25.71-{»512.60x  07)=the  lime 
required. 

24.  In  what  time  would  any  principal  be  doubled  at  simple 
interest,  at  6%  ?  What  per  cent,  of  the  principal  would  oquiU  the 
interest  in  that  time  ? 
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25.  Atwhat  ratQwiU|143.60  amount  to  *188.07  in  5y.  10m.f 

26.  In  what  time  will  t356.50  amount  to  i4(;5.429  at  8^'  ? 
2?,  What  principal  will  amount  to  4154.17  in  ll  m.  D  d. 
fi%? 

KorSL— A»=l+(rxf};  or  (by  014.3,  NoM  3)  11  m.  would  afford  ,055  of 
priniapikl  tor  iotcrcBl,  nncl  0  d.  would  sSbnl  .OOIQ  uf  dio  prindiml :  henca 
A( =1,0565. 

28.  Wliat  priiicipiil  would  afford  819.65  in  183  d.  at  ?;«  allow- 
ing  33a  d.  to  a  year  ? 
If  KoTE.-|19.{B^-(,07  *!!»)= 

[^  29.  At  what  rate  would  8355  in  3  y.  5  m.  20  d.  produce  $86.38 
ibt^^t? 

30.  In  what  time  would  81500  amount  to  81595.63:j  at  10^? 

31.  What  13  the  true  present  worth  and  discount  of  a  debt  of 
0  dn.-  in  1  y.  fi  mo.,  the  current  rat«  of  interest  being  6  per 

(Art.  512.) 
.  What  sum  must  I  put  at  interest  at  10  per  cent  to  liqui- 
c  a  de'jt  i>f  83U00  due  3  years  hence  ? 

is.  A  nun  can  ad!  his  fjrni  l'i>r  tSOOO  cash,  or  for  8li0*>0  pay- 
e  in  2  years;  if  he  accept  the  last  offer,  and  receive  instead  itt 
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present  worth  at  8^  interest,  how  much  better  would  it  be  ihan 
the  first  offer  ?  If  he  accept  the  first  offer,  and  loan  the  $5000  at 
S%  interest,  how  much  less  would  he  receive  at  the  end  of  the  2 
years  than  if  he  accepted  the  latter  ?  What  is  the  present  worth 
of  that  difference  ? 

34  What  is  the  proceeds  of  a  note  of  $2500  discounted  at  a 
bank  for  GO  d.  at  10;^  ?    What  is  the  true  present  worth  ? 

35.  For  what  time  can  a  note  of  $261.53  be  discounted  at  1% 
to  afford  |260  proceeds  ?  How  long  must  $260  be  on  interest  at 
7^  to  amount  to  $261.53  ? 

36.  If  the  amount  of  $1200  for  12  j.  11  m.  29  d.  be  $2135.80, 
what  is  the  rate  per  cent  ? 

37.  Which  is  better  for  a  bank,  to  discount  notes  for  90  days 
at  lO^cf  or  for  30  days  at  8%  ? 

*  38.  How  much  must  be  invested  in  bonds  paying  6%  interest 
to  secure  a  semi-annual  income  of  $600  ? 

39.  At  what  rate  would  $8275  amount  to  $9500  in  1  y. 
11  m.  12  d.  ? 

40.  Wliat  is  the  interest  on  £80  88.  8d.  for  8  m.  24  d.  at  A%  ? 


INTEREST  NOTES. 

521.  If  interest  be  not  paid  when  due,  sometimes  a  note  is 
given  for  the  interest  due,  annual  or  semi-annual,  and  such  an 
interest  note  draws  simple  interest  until  paid. 

Some  courts  have  allowed  simple  interest  on  interest  due  and 
unpaid,  without  an  interest  note  being  given. 

It  is  quite  customary  in  making  loans,  especially  such  as  are 
secured  by  mortgages  or  trust  deeds,  to  take  a  note  for  the  prin- 
cipal without  interest,  and  separate  notes  for  each  sum  of  interest 
falling  due  annually  or  semi-annually,  and  these  interest  notes 
draw  interest  after  maturity. 

522.  The  entire  interest  due  on  the  original  principal  and  on 
unpaid  interest  may  be  computed  by  the  following 

RULE. 

To  the  interest  on  the  principal  for  the  whole  time,  add  the 
interest  on  each  sum  of  simple  interest  for  the  time  elapsed  since 
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n  one  tueh  sum  for  Ike  mm  nf  ike  several  iiitervala  ;  the 
final  sum  mil  be  Che  entire  interest  due. 

Ex.  1.  A  note  for  *5000  was  given  Sept.  15, 1870,  with  interest 
from  (lute  at  10^  per  annum,  payablo  semi-unnually.  Kotcs  were 
gWen  for  tho  semi-annual  intereat  due  Mch.  15.  1871,  Sept.  15, 
.871,  Mch.  15, 1872,  and  Sept.  15,  1872.  Wliat  would  be  doe 
Hot.  30, 1872,  nothing  having  been  paid  ? 

I  Solulion^-hxteroBt  on  $5000  at  10;S  gj-   2m.  15d.=|1104.1C^. 
^terest  on  (250,  due  March  15,  1871,  1  y.   8  m.  15  d. 
'8250,    "    Sept.     15, 1871,  ly.   2m.l5d. 
'♦250,    "   March  16,  1872,  8  m.  15d. 

'  «250,    "    Sept.     15, 1872, Sm.  I5d. 

^t  oa  the  int.  iiote3=  int.  on  *250  for  3  y.  10  m.         =     (95.83  ^ 

Entire  interest  due, (1200.00 

Add  the  principal, (5000.00 

Amount  due, (6200.00 

8.  What  amount  would  be  due  Oct.  1, 1871,  on  a  note  of  (4200 
given  for  two  years  and  six  montbs,  with  notes  for  quarterly 
interest  after  April  1, 1869,  uo  paymenta  having  been  made,  at  G%  ? 
^t  3.  Find  amount  due  Jan.  1,  1871,  on  a  note  of  (C,000,  dated 
^Bllly  1)  18ti8,  due  in  two  years,  notes  fur  semi-annual  interest  from 
^Hfete  at  6%  having  been  giveu  and  no  payments  having  been  made  ? 
^^B     Nora. — Observe  that  tho  principal  nolo  ulaii  drawa  iutercst  after  matarltf. 

B  COMPOUND     INTEREST. 

^P  S2^,  1.  In  the  computation  of  Compound  Interest,  the 
amount  due  at  the  end  of  fach  successive  terra  of  interest,  is 
n.'gardi;d  aa  a  new  principal.  The  interest  is  gLiierally  com- 
pounded with  the  original  principal  annually  or  serai-uunuolly, 
but  8omi.-times  more  or  leas  frequently. 

2.  The  difference  between  tho  final  amount  and  the  original 
nincipal  indicates  the  Compound  Intere^^t. 
Jf34.  The  successive  amountg  ai-e  readily  found  by  using  the 
lOOat  per  cent,  ae  a  multiplier.    (Art.  272.) 
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Ex.  What  is  the  compound  interest  of  $5000  for  3  y.  6  m. 

B,t6%? 

Solution.  P.  =  15000 

A%  =     1.06 

Am't  due  at  end  of  1  y.,  used  as  a  new  Principal  =  $5300 

1.06 

u  «        2         «  **  **  $5618 

1.06 


83708 
5618 


tt 


«  "  '*  $5955.08 

A%  for  6  m.  =        1.08 

1786524 
59l508 


Final  am't  for  3  y.  6  m.        $6183.7324 
Deduct  original  Principal       5000. 

Compound  Interest  for  3  y.  6  m.  =  $llib.l8  ' 

Note. — Compound  Percentage  may  be  computed  on  any  number,  is  of 
population,  etc. 

525.  1.  The  A^  may  be  taken  to  represent  the  amount  of 
the  unit  of  money  for  the  unit  of  time  to  which  the  rate  refers. 

ThuSjif  interest  be  compounded  annually  at  5%^  the  am't  of  $1 
for  one  year  would  be  $1.05,  and  for  £1  it  would  be  £1.05. 

If  interest  be  compounded  at  d%  semi-annually,  the  respective 
amounts  for  six  months  would  be  $1.03  and  £1.03. 

2.  The  amount  of  a  unit  of  money  for  the  required  time  may 
be  found  by  using  the  A%  as  a  factor  as  many  times  as  there  are 
years  or  other  units  of  time.  Thus  the  amount  of  $1  for  3  y.  at 
6%  would  be  $1.05  x  1.05  x  1.05 = $1,157  +. 

3.  Compound  Interest  Tables  showing  the  amount  of  $1  for 
various  rates  and  times  may  be  found  in  Part  Third.  The  amount 
diminished  by  1  will  give  the  Compound  Interest 

NoTR. — ^The  number  of  years  may  be  regarded  as  any  interralB  of  time. 
Thus  the  amount  of  $1  for  10  months  at  2%  a  mcnth  would  be  the  same  as 
of  $1  for  10  y.  at  2%  per  annum,  or  $1 J318  +  . 

526.  To  find  the  amount  of  any  principal  at  compound 
interest 
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.  OfOtt  amount  jier  cent,  for  1  year  or  other  unit  of  time/or 

mndini/  the  intereiit.  find  that  power  whose  index  equals  Ike 

•  of  the  same  units  of  lime  concerned,  and  multiply  this 

r  by  the  principal.    Or, 

S,  Mvltiply  the  amount  of  SI  as  gieen  in  the  table,  by  the 

rineipal. 

Note. — For  short  neUiode  ot  finding  exact  higlier  pqwere,  see  Art,  850. 

537.  If  til e  time  iucludc  fractions  of  the  principal  unit  of 
me,  the  umount  per  cent.,  or  the  amount  of  the  principal  for  the 
intt'gral  nuita  sliould  first  he  found,  and  tlie  amount  of  this  for 
the  remainiDg  time  should  be  found.  Thua  if  the  amount  of 
#2500  fur  3  y.  5  m.  18  d.  at  G%  he  required,  the  third  power  of 
1.0C  mtiy  first  be  found,  1.0C"= 1.191016,  and  this  may  bo  multi- 
pUed  by  the  A;;  for  5  m.  18  d.;  1.19016x1.038^1.323484,  which 
may  be  regarded  as  the  amouut  of  $1  for  the  given  time,  and 
♦1.233484  x2500=«3058.71  as  the  requmjd  amount.  The  com- 
poxmd  interest  ia  »3058.71-2.>00  or  $.223484  x2500  =  $5o8.7I. 

S'i8.  Simple  interest  varies  in  tlie  same  ratio  as  the  principal, 
rat«,  and  time,  while  compound  interest  varies  as  the  principal, 
bat  not  exactly  as  tlie  rate  and  time. 

Doubling  the  principal  dmiblcs  the  compound  interest 
Doubling  the  rate  more-  than  doubles  the  compound  interest 
Doubling  the  time  more  than  doubles  tlie  compound  interest 
£x.  The  compnund  interest  of  9200  for  4  y.  at  b^  is  143.10. 
The  compound  intereut  of  *400  for  4  y.  at  5%  is  $80.80. 
"  "  "  *100  "   a    "    5%  "    10.25. 

"  "  "  "     "   2    "  10%  "    21.00. 

"     "   2    «     C^t  "    12.3C. 
"     "  4    "     G%  «    28.247. 
•  /SSO.  1.  The  four  tenns,  the  principal,  rate,  time,  and  oom- 
lod  interest  or  amount  are  so  related,  that  when  any  tliroe  of 
a  ore  given  the  other  may  be  found. 

.  If  we  let  P  =  priiioipnl,  r  =  rate  per  cent,  and  n  =  exact 
a  of  time,  the  rule  given  above  may  be  eipresscd  by  the 

I.  P  X  (1  +  r)*=  A,  and  A  -P  =L 
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NoTB.— The  tables  give  (1  +  r)*.    Whenn  does  not  equal  the  wboto 
time,  Bee  Art.  528. 

530,  1.  Observe  that  the  formula  given  oonesponds  in  gene- 
ral form  nearly  with  that  for  the  last  term  in  a  geometrical  seriea 
(Art  392.) 

2.  If  the  amount  of  II  for  one  year  be  regarded  as  the  fink 
term  of  a  series,  and  the  A%  as  the  ratio,  then  the  formub 
a  r*~*=Z  would  give  the  amount  of  $1  for  n  years. 

3.  By  forming  a  series  with  any  given  principal  as  the  fiist 
term  the  formula  a  r*=l  would  give  the  amount  of  the  principal 
for  any  number  of  years. 

4  These  relations  enable  us  to  solve  all  simple  problems  in* 
volving  compound  interest,  according  to  principles  already  ex- 
plained in  Geometrical  Progression  and  Simple  Interest 

5.  The  following  formulas  indicate  the  various  processes. 

I.  Px{l+rY=A. 

11.  A'^{l  +  ry=P  or  P.  W.  (Art  508.) 
m.  A-i-P={l  +  r)\ 

531.  Compound  interest  or  amount  required. 

EXAMPLES. 

1.  What  is  the  compound  interest  and  amount  of  $1000  for 
6  y.  at  6J?  per  annum,  payable  annually  ? 

2.  Wliat  is  the  compound  amount  of  $2200  for  3  y.  2  hl  12  d. 
at  6jJ  per  annum,  payable  annually  ? 

Note. — ^After  having  computed  the  compoand  amount  for  the  number 
of  entire  intervals  at  the  end  of  which  the  interest  is  payable  or  to  be  oohl 
puted,  compute  the  amount  of  that  amount  for  any  remaining  time  before 
the  settlement. 

3.  What  is  the  compound  interest  of  $1400  for  10  y.  8  m.  at 
%%  per  annum,  payable  quarterly  ? 

Solution,— 10  y.  6m.=-V^  y. ;  (1.02) "=2.29724447  and  $1400  x 
2.29724447 +  $3216.1423  the  compound  amount  for  10  y.  6  m.,  and 
$3216.1423  X  1.01]-$1400=the  compound  interest  for  10  y.  8  m. 
=$1859.024. 

4.  If  the  population  of  a  city  containing  10,000  inhabitants 
should  increase  10^  annually,  what  would  it  amount  to  in  10 
years? 
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6.  IfaSuittfir  beginning  with  one  bushel  of  irbeat  should  bow 
Iu8  entire  crop  each  succcasive  vear,  and  the  increuae  each  year 

Iabould  be  1900C^  what  would  he  have  at  the  end  of  5  years  ? 
L    6.  If  a  banker's  rate  in  loaning  money  is  12%  per  annum,  and 
n  reloana  all  his  capital  every  two  months,  what  must  have  been 
BB  rate  at  simple  interest  to  realize  the  same  amount  at  the  end 
■  one  year  P 
[     What,  at  the  end  of  two  years  ? 
\     What,  at  the  end  of  eight  years  ? 
What,  at  the  end  of  fifteen  years  P 
What,  at  the  end  of  twenty-five  years  ? 
C3^,  The  principal  at  compound  interest  required. 

t  Formula.— A  ~(l  +  ry=F  or  P.  W. 

RULE. 

Divide  the  amount  by  the  amount  per  cent,  for  the  time, 
(Art  442, 1,)  that  is,  bij  the  amount  of  SI  for  the  lime. 

Notes. — 1.  The  pruetU  vorth  [P.  W,)  rtallj  forresponds  lo  llie  prinMpal, 
while  tht!  sum  of  money  of  which  the  P.  W.  may  be  required  is  really  a 

3.  Thi<  uununt  ptr  cent,  will  indicate  the  amoimt  of  %\  or  other  unit  at 
Vaaej  for  the  ffiveo  time.    (Art.  783.) 

^^  EX  AU  FLEB. 

^  1.  What  sum,  in  17  y.,  at  6;f^,  payable  annually  at  compound 
interest,  nill  amount  to  t;1009.79  P 

2.  What  sum,  in  14  y.,  at  &%,  payable  semi-annually  at  com- 
3>ouud  interest,  will  amount  to  $107!)5.34  ? 

^^    3.  What  principal  will  yield  93351.50  compound  interest  in 

^M^.  %  m.  at  7^  payable  semi-annually  P 

^g  4.  How  much  must  a  father,  at  the  birth  of  bis  son,  set  apart 
for  his  benefit,  so  that  with  the  interest  at  t^,  compounded  semi- 
annually, it  may  amount  to  ^10,000,  when  hia  son  shall  become 
Til  years  of  age  1 

^5.  What  sum  at  10^,  payable  quarterly,  will  produce  *7197.23, 
iponnd  interest,  in  3  y.  G  m.  9  d.  ? 
G.  What  is  the  present  worth  of  $50,000,  duo  50  y.  hence,  at 
9  per  cent  payable  annually  ? 

How  mnch  greater  would   be  the  present  worth  at  simple 
jntercet? 
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S33.  The  rate  of  compound  interest  reqaired* 

Formula.— A-r-P^^l+rY,  and  V(i+r)-=l+r. 

RULE. 

1.  Divide  the  amount  by  tlie  principal;  the  quotient  will  U 
the  amount  per  cent,  for  the  time, 

2.  Of  this  amount  per  cent,  extract  that  root  whose  tfufax 
equals  the  intervals  of  time,  and  subtract  1  from  the  root ;  thi 
remainder  will  be  the  rate  expressed  decimally.    Or, 

3.  After  finding  the  amount  per  cent,  for  the  time,  look  for  this 
amount  in  tJie  table,  opposite  the  time  ;  the  rate  at  the  top  of  the 
column  in  which  this  is  found  will  be  the  rate  required. 

Note. — If  the  time  Include  months  or  days  besides  the  exact  inteirali, 
look  in  the  table  for  the  amount  next  less  than  the  amount  per  cent,  found. 

£X  AHPLES. 

1.  At  what  rate  per  cent  will  $13000  amount  to  $14835.159  in 
3  years  at  compound  interest  ? 

2.  At  what  rate  per  cent  will  the  compound  interest  on  $15000 
amount  to  $0038.2758  in  5  years  ? 

3.  At  what  rate  per  cent  will  $5248  amount  to  $27157.31  in 
33  years  at  compound  interest  ? 

4.  At  what  rates  will  any  sum  of  money  double  itself  at  com- 
pound interest  in  8, 10,  and  15  years  respectively,  interest  payable 
semi-annually  ? 

5.  At  what  rate  will  $7200  yield  $12065.02  compound  interest 
in  15  years  ? 

S34.  The  time  of  compound  interest  required. 

RULE. 

1.  Divide  the  amount  by  the  principal;  the  quotient  will  be 
the  amount  per  cent,  for  the  time  required. 

2.  Of  the  amount  per  cent,  for  one  interval  of  time  find  a 
poicer  equal  to  the  amount  per  cent,  for  the  whole  time;  the  index 
of  ih is  power  will  equal  the  whole  number  of  intervals  of  time.  Or, 

3.  Find  the  amount  per  cent,  for  the  whole  time,  and  in  the 
table,  under  the  given  rate,  look  for  a  corresponding  amount;  the 
time  for  which  this  is  the  amount  will  be  the  time  required. 

Note. — If  there  be  no  amount  in  the  table  exactly  corresponding  with 
the  amount  per  cent,  found,  the  number  of  years  opposite  the  next  less 
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"imonnt  wQl  bo  the  vchole  Intervals  of  time  required,  and  tbe  difference 

between  tlie  tubular  amoiiDt  and  the  real  amouiit,  divided  by  the  rate  per 

.,  will  g^ve  the  fractional  iuteri'al  to  be  added  tu  the  tabular  time. 


1,  In  what  time  will  81000  amount  to  tl338.23  at  6%  com- 
ind  interest  ? 
'  2.  In  what  time  will  150000  amount  to  £50275.4405  at  6%  per 
ftnam,  iiitereet  compounded  semi-annually  ? 

3.  In  what  time  will  $5428  amount  to  (ST157.31  at  5%  com- 
lad  interest  ? 

4.  In  what  time  will  any  sum  of  money  triple  itself  by  com- 
mand interest  at  4^  ?^,  6^,  and  lO^c  reepectivoly,  interest  paya- 

Ide  quarterly  ? 

5.  In  what  time  will  J17280  produce  #7197.23  compound  in- 
terest at  an  annual  rate  of  10;J,  interest  payable  quarterly  ? 

COMPARIS0^    OF    SIMPLE,    ANNUAL,    AND    COnPOUND 
INTEREST. 

S3S,  Simple  Interest,  The  relations  between  the  prin- 
pal,  rate,  time,  and  interest  may  be  represented  by  the  diagram 
t  the  following  pugo.  Let  the  single  Una  A  (which  for  con- 
inience  is  sepamted  from  the  diagnim,  but  which  should  be  eon- 
iercd  as  cxtendiug  horizontally  to  tho  left  from  B,  C,  D,  etc., 
«tively.)  represent  the  principal;  let  the  pei-pendicular  line 
'Q  represent  time  with  its  diviaons  into  years,  at  the  points  C,  D, 
;and  F\  and  the  horizontal  lines  CH,  DI,  EK.  FL,  and  OM 
i  Bccrned  simple  interest  at  the  expiration  of  each  successive 
U".  As  no  ratio  can  be  expressed  between  time  and  money, 
■a  can  represent  nothing  in  the  diagram.  Aa  rate  per  rent,  is 
Mhing  but  the  ratio  between  tlie  principid  and  interest,  it  can 
By  be  represented  by  the  degree  of  divergCTice  of  the  lines  BC 
A  SIT,  by  which  the  lines  CJl,  DI.  EK,  and  FL  shall  bear  a 
oper  relation  to  the  line  A.  If  the  nite  be  10;^  per  annum,  the 
M  CH  most  be  -,'fl"fl  or  j'n  of  the  lino  A,  DI  y%,  EK  ^^,  and  bo 
U  The  line  BM  represents  nothing  but  a  hmit  to  the  lines 
presenting  interest  for  any  time  on  the  line  BG. 

A  +  Cn,  A  +DI,  A  +EK,  eta,  represent  the  amovnt  due  each 
OoeaeiTe  year  at  simple  intercBt. 
31 
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536.  Annual  Interest.  Simple  and  annual  interest  are 
the  same  for  the  first  year.  At  this  time  in  ^  annual  interest^" 
the  accrued  simple  interest  on  the  principal  forms  a  new  principal 
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I  draw  eimplo  interest  till  maturitr.  The  same  is  true  at  the 
end  of  each  followiiig  year,  Thia  increase  of  iutcrcst  will  be 
TepreBent^d  by  the  lines  t^,  K.^,  L^,  and  M^^.  The  rote  being 
\<i%,  J,  must  be  ,'o  of  CH  its  principal ;  Sj=fjs  of  CII+  ,'0  of 
;W=i'o  of  CH;  i6  =  A  of  OH+^a  of  AZ+i'o  of  0K=,%  of 
CS:  mdM,o  =  i*B  of  C^+-7'«  of  iV/+/nof  0K+-,\  of  PL= 
J8  of  CH=CH,  It  will  be  observed  that  the  lioa  fi,„  is  not 
B  straight  lioe,  but  composed  of  atraight  lines,  the  degree  of  diver- 
gence from  the  line  B<j  being  inerett!«d  at  the  end  of  each  year; 
also  that  the  numbers  ,,  ,,  «,  ,  o,  etc.,  are  the  sums  of  the  several 
series  ,;  ,  +  a;  i  +  j  +  a!  i+3  +  3  +  <>  ptc-;  and  also  that  tboy 
express  the  number  of  years  that  the  simple  yearly  interest  of  the 
principal  must  draw  interest  to  equal  the  interest  on  all  the  several 
amounts  of  annual  iuterest.  The  line  ab,  though  limit<.'d  by  the 
Btroight  line  s,  ,  „,  is  still  a  correct  representation  of  the  interest 
due  at  the  end  of  IJ  years  with  annual  intiereat. 

S37.  Compound  Interest.    Annual  and  compound  in- 
terest are  the  same  for  two  years.    Then  the  intenst  which  has 
j^ifUicnied  on  the  first  annual  interest  becomes  a  part  of  the  prlnci- 
^^MbL    In  like  manner  all  tlie  interest  at  the  end  of  each  year  be- 
HpomcB  a  part  of  tbo  principal  fur  tho  next  year.    The  line  „e,d,^, 
j^^mits  the  horizontal  lines  representing  compound  interest  after 
the  first  two  years.    It  should  be  separated  from  the  line  B,a  at 
the  point  1,  a  distance  equal  to  ,'„  of  /,  ;  at  the  point  ^t  a  die- 
^Bttnce  equal  to  jC  +  ^'g  of  Kc;  at  tlie  point  ,0.  equal  to  g'^+t^ 

^H     Or,  comparing  dmplo  interest  with  compound,  the  line  S^ 

^^»B8t  begin  to  diverge  from  the  line  JIM  ut  the  point  II,  and  lio 

separated  from  BM  at  the  point  /,  a  distance  equal  to  ,'„  of  CH ; 

at  the  point  K,  equal  to  the  I^  +  j\  of  i?, ;  ut  the  point  L,  equa 

toiTc+i'ii  of  Ec\  and  at  the  point  M,  equal  to  Ld+,'a  of  Fd. 

S38'  1.  Obsene  that  simple  int(.'rcBt  consists  simply  of  in- 
terest on  the  principal  for  the  given  raio  and  time ;  as  QM=t50. 
2.  Annual  interest  consist  of  the  simple  interest  on  the  prin- 
il  and  simple  interest  on  the  interest  due  each  year;  as  GMi- 
=*i50-f  «10=t60. 
8.  Compound  interest  consists  of  the  simple  interest  and  in- 
terest on  all  interest  accrued  at  regular  intervals;  as  OM-^H^= 
JW + 110  +  ?1.051 = $G1.05 1. 
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S39.  EXAMPLE  B. 

Compute  the  amount  due  at  simple^  annnal,  and  oompound 
interest  in  each  of  the  following: 

1.  Principal  $500^  rate  10^  annuaHy,  time  4  years. 

Solution. — ^Pxl  +  (rx/)= $700= amount  at  simple  inteiaL 
$500  +  $200  +  simple  interest  on  $50  for  (3  +  2  + 1)  y.  =  $730  =: 
amount  at  annual  interest  $500  x  (1.10)*  =  $500  x  1.61051  = 
$805^55  =  compound  amount 

2.  $1000  from  Jan.  1, 1863,  to  May  7, 1868,  at  6^  ? 
SolutioTL—Priaci^eA =  $1000 

Simple  interest  for  5  y.  4  ul  6  d.  =     321 

Amount,  at  simple  interest      •    =  $1321 
Interest  for  1  y.  =  $60. 
Simple  interest  on  $60  for  4  y.  4  m.  6  d. 

c<  a  3  <'  4  '*   6  ^' 

w  u  2  ^^  4  ^'  6  ^' 

w  u  1  ^^  4  <<  6  ^^ 

<c  u  ^    «    g  « 

«  «  11  y.  9  m.  0  d.  =       42.80 

Total  amount,  at  annual  interest      .     =  $1363.30 

Compound  amount  for  5  y.  .        .        .     =  $1338.225 
Interest  for  4  m.  6  d.     .  .        .     =       28.102 

Compound  amount  for  5  y.  4  m.  6  d.  ^    =  $1366.327 

3.  $1200,  for  3  y.  3  m.  12  d.,  at  (j%  ? 

4.  $900,  for  4  y.  7  m.  9  d.,  at  b%  ? 

5.  $2000  at  6%  from  Mch.  15,  18C3,  to  Jan.  1,  1868?  Abo 
what  was  due  if  the  interest  was  promptly  paid  each  year  ? 

PARTIAL    PAYMENTS. 

S40.  1.  When  Partial  Paj/ments  are  made  on  acconnt 
of  notes,  mortgages  or  other  interest-bearing  certificates  of  indebt- 
edness, allowance  is  made  for  the  same,  in  computing  the  amount 
due  at  the  time  of  settlement 

2.  The  method  of  computing  interest  when  partial  payments 
have  been  made  is  a  subject  that  has  given  rise  to  much  litigation. 
In  many  States  the  only  law  relating  to  it  consists  of  decisions  in 
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pftrticnlar  caeeB,  which,  from  the  peculiar  circumstances,  do  not 
olwuya  clearly  indicate  a  principle  that  may  he  applied  justly  to 
other  cases.  The  aim  in  legialutive  enactments  apjK-ars  to  have 
been  twofold,  to  avoid  usury  and  the  taking  of  comjwnnd  interest 
All  interest  is  in  effect  compounded  when  it  is  paid,  siucu  it  allows 
tbe  lender  to  loan  again  and  draw  interest  on  interest,  while,  if 
not  paid,  the  debtor  has  the  use  of  the  interest  money  without 
paying  interest.  No  court  ever  ohjected  to  a  man's  paj-ing 
interest  as  often  as  he  chose,  and  the  statutes  generally  allow  a 
collection  of  legal  interest  as  often  as  was  agreed  upon  by  the 
parties  in  the  original  contract  They  also  allow  a  collection  of 
omple  interest  upon  any  interest  money  after  it  becomes  due,  if 
not  paid.  They  also  allow  compounding  at  the  legal  rat«  as  often 
as  tbe  debtor  chooses,  provided  that  the  old  obligation  lie  cancelled 
uid  a  new  one  given.  Compound  interest,  then,  is  not  of  itself 
illegal ;  it  is  only  certain  forms  of  it, 

3.  ITie  difficulty  attending  partial  payments  is  iji  deciding 
whether  they  shall  be  applied  to  ihe  debt  of  Interest  or  principal. 
If  applied  to  tbe  debt  of  principal,  there  is  only  simple  interest; 
if  applied  to  the  debt  of  interest,  the  practical  effect  is  that  of 
compound  interest. 

S^l,  When  the  time  of  the  note  or  obligation  is  more  than 
one  year,  the  following  rule  has  been  adopted  by  the  courts  of 
moet  of  the  States,  and  by  the  Supreme  Court  of  the  United 
rStatee,  and  may  therefore  be  called  the 


UNITED    STATES    RULE. 

1.  Compute  the  amount  of  the  principal  at  ihe  earliest  time 
iehen  ant/ payment  or  the  gum  of  any  payments  egualu  or  exceeds 

[lil«  interest  due. 

2.  From  this  amount  subtract  the  sum  paid,  up  to  ihe  time  of 
mpiitation,  and  use  the  remainder  as  a  new  principal,  with 
jjkick  proceed  as  before. 

•  NonCA. — 1.  This  m)e  is  huacd  upon  tlie  prinpiple  thnt  In  all  (aisM  the 
it  shnald  be  applied  fir^l  tr>  Inlerest  due,  then  to  the  priiicipnl,  and 
lU  principal  remains  unchanged  until  Ilie  Bum  pnld  eipeeda  the 
KCnied  liit«reet,  the  principal  olnnc  dtaw-D^  iutf  rest. 

S.  When  the  computed  uiterent  excecdn  Ilie  parent,  such  inlerent  lanj 
■toMMlb  Am  Unnen  for  the  am  interval  of  time,  oi  U  KtliiuMd  men- 
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taUp  to  be  less,  the  amount  maj  be  oompnted  at  oooe  op  to  the  time  libm 
the  sum  paid  is  not  less  than  the  accrued  interest. 

8.  This  role  is  generally  used  when  the  note  la  not  paid  within  one  jmt 
from  iis  date. 

EXAHPLEB. 

1.    (1650.  CucvsLAim,  O.,  Maj  dO,  1808. 

For  value  received,  I  promise  to  pay  to  the  order  of  H.  D. 
Stratton  sixteen  hundred  and  fifty  dollars^  on  demand,  with 
interest  at  7%  ? 

Sept.   8, 1866,  paid  $45.  J.  0.  SlTTDEB. 


Dec  14,1866, 
Feb.  26, 1867, 
July  5,1867, 
Nov.  14, 1867, 


€t 


« 


if 


ti 


$30. 

$50. 

980. 

$250. 


What  amount  was  due  May  2, 1868  7 

KoTB. — Compute  at  80  days  for  a  calendar  month. 
SohUion, 


1806 
1866 


m. 
9 
6 


d. 

8 

90 


$«. 


8    18   afford  .081  of  the  principal  as  interest 


1866 
1806 

19 

9 

14 

8 

$80. 

8 

6 

afford  .018S  of  the  principal. 

1867 
1866 

9 

19 

96 

14 

$B0. 

9 

19 

afford  .014  of  the  principaL 

$16S0 
.091 

lOfiO 
8800 

M4.660  Int.  Sept  6. 

$LmM  AmH  Sept  6. 
45.     Deduct  payment 

$1639.05  New  principal. 
.0181 

109810"" 
1811790 
163966 


$80.60680  Int  exceeds  paym^t  T)9C  IL 

$1689.66  Same  princ.  as  before. 
.OU 


16^.65_ 

$1606^119 
$80+$60=     $80. 


Non.— Consider  mentaUy  that  the  next 
Interval  of  ahont  4i  m.  woald  afford  about 
.021  of  the  principal  or  abont  $41,  which  ex- 
ceedB  the  payment  made  July  5, 1867 ;  hence 
compute  tnc  interest  from  Feb.  20,  1867  to 
Nov.  14, 1867. 

$80+$950. 
18~afford  .050^  of  the  principal. 


6S5860 
_168985^ 

$99.90510  Int  Feb.  96. 
80.606B    lut.  Dec  14. 
PrincipaL 

Amount  Feb.  96. 
Deduct  sum  of  payments. 

New  prlndpal. 


1867 
186T 

11 
9 

14 
96 

8 

18  1 

1868 
1867 

B 
11 

2 
14 

$1618.211 
^080* 

979901 
8166065 

"$81.982751 
$1«33.911_ 

$1694.14 
$980._ 

$1485.143 
.0821 

96ifm9 
9870286 
4305429 


Int.  Not.  14 

Amount  Nov.  14. 
Deduct  sum  of  pajmenti. 

New  prlndpal. 


6  18  aflbrd  .082|  of  the  principal. 


$46.0fnd38 
$1485.148 

$1460.836 


Interest  ICay  9, 1888. 
Amount  dm  Ma^  f ,  1868. 


INTEBEST. 

2,  A  note  ortI200  is  dated  June- 10, 18G4,  on  which, 
Aug.  IC,  18(15,  there  waa  paid,  .  .  $100 
Dec.  28,  18C5,  "       «  .         .       200 

June  2, 1866, 
Dec  29,  1866, 

June   1,  1867,         "      "  .        .        25 

Oct  28,  1867,         "      "  .        .      fiOO 

Tiat  is  the  amount  due  Dec,  10, 1867,  the  interest  being  GjJ  ? 
•1000.  BuypALO,  N.  Y.,  April  10, 1862. 

One  yeaj-  aRer  date,  I  promise  to  pay  to  the  order  ol'  James 
thnson  one  thousand  dollars,  with  interest,  vahie  received. 

Theodobe  Lslamd. 
a  the  note  were  the  following  indorsements: 
Not.  10, 13G3,  received  180.50. 
Joly    5, 1864,       "        100. 
Jan.    10,  18(i5,        "        450.80. 
Oct.      1,  1867,        "        500. 
What  remained  due  Jan.  1,  1868  ? 

^NoTB. — Compute  interest  at  tlie  legal 
S42.  When  partial  payments  are  made  on  mercantile  occoanta 
lidi  are  past  due,  and  on  notes  running  only  for  a  year  or  lexg, 
18  customary  to  use  the 


VERMONT     BU  LE. 


Compute  (fie  in/erest  on  the  whoh  debt  or  obligation  from  lh« 
time  ii  began  to  draw  interest,  and  on  eacli  payment  from  the  time 
it  wa»  made  until  the  time  of  settlement,  and  deduct  the  amount 
all  the  payments,  including  interest,  from  the  amount  of  the 

and  interest. 
Note. — When  a  panlnl  payment  is  made  on  a  note  or  obligntion  b^are 
h  la  doe,  no  part  in  applii'd  Id  llie  limchargo  of  tlie  interest,  but  tlie  whole  Is 
saed  to  reduce  the  priDdpal  in  accordance  with  tlie  above  rule. 
.$eOO.  Clbvkland,  Nov.  IS,  185fl. 

Ninety  days  after  date,  I  promise  to  pny  to  Ihe  order  oF  William 
iD  six  hundred  dollars,  with  interest,  value  received  ? 

Walteb  Jjhnson. 
IndoTsmenfs.—yiov.  30,  $100;  Dec.  10.  S350:  Dec.  20,  tlOO; 
Jan.  2,  tSO. 


it  wt 

^^ 

"       N 

hlai 

BMd 

H.MO( 


k 
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Solution. — What  was  due  at  matnrity  P 
$600,  with  interest  for  93  days,  amounts  to  K>09^ 

$100,         "  «      81         "  **      $101^ 

$250,         «  "      71  "  «        262JW 

$100,         «  "      61         «  *«        101.02 

$80,         «  «      48         «  «         80^ 

Sum  of  payments,  with  their  interest, .       .  1535.97 

Amount  due  at  maturity,  Feb.  19, 1857,      .  $73.38 

S43»  The  same  result  can  be  obtained  more  easily  by  the  use 
of  the  following 

RULE. 

Multiply  the  amount  due  at  first,  and  the  balance  of  the  prinr 
cipal  due  after  deducting  each  payment,  by  the  number  of  days 
that  elapse  between  the  several  payments,  add  all  the  product 
and  divide  the  sum  by  6000.  The  quotient  wiU  be  the  interest 
at  6  per  cent.    (Art  514,  3,  Note  2.) 

Taking  the  same  example  as  above. 

$600  multiplied  by  12 =  7200 

$500         "  "10 =  6000 

$250  «  "10 =  2500 

$150  "  "13 =  1950 

$70  "  "48 =  3360 

Sum =  20010 

Which,  divided  by  6000,  gives  for  the  interest  due       .  $3.33 

This  added  to  the  balance  of  principal,  gives        .        •         $73.33 

When  the  principal  does  not  draw  interest,  the  last  rule  can* 
not  be  used  without  some  modification. 

S44.  Another  rule  for  applying  partial  payments  is  in  use 
among  many  business  men,  and  has  received  the  sanction  of 
several  legal  decisions.  This  rule,  because  it  is  used  by  mer- 
chants, has  been  styled 

THE     MERCANTILE    RULE. 

Compute  the  interest  on  the  principal  or  original  debt  for  one 
year,  and  add  it  to  the  principal  Find  the  interest  cUso  on  the 
payments  made  during  the  year,  if  any,  from  the  time  they  were 
made  to  the  end  of  the  year.  Deduct  the  sum  of  payments  and 
interest  from  the  amount  of  principal  and  interest  for  a  new 
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£ipaJ,    Do  the  same  for  each  succeeding  year  till  the  Jinal 
lent. 

—It  will  bo  observed  tliat  tliia  is  applying  the  Vermont  Rule  to 

b  Bepoist"  year,  beginniog  with  the  date  ol  tltn  Dat«,  and  making  yearly 

Sometimea  these  rests,  or  limits  of  making  a  nc-w  prlncipn!  in  mer- 

itile  accountfl,  are  made  to  come  at  tlie  end  of  oach  civil  year,  eometlmM 

I  uioutha,  depending  upoD  the  custom  of  merckanta  in  balandng 

uutx.     Bonhers  for  the  same  reason  have  been  allowed  to  make 

rests,  rarryiDg  forward  ■  new  principal  mery  guarter,  at  the  time 

indiig  the  ledger. 

,  A  note  of  «3O0O  is  dated  Fob.  1,  ISCO,  on  whicli  were  the 


jiMor«f7ne»(«.— March  1,  18fi0,  $200;  July  1,  1860,  $300; 
L  1, 18G0,  «600 ;  July  1,  ISGl,  glOO ;  Oct.  1, 1803,  ^200 ;  Jan.  1, 
e,  ICOO, 

t  was  due  July  1, 1803,  the  interest  being  G%  ? 


0  will  iimount,  Feb.  1,  1801,  to 


,  $3130 


.    310.50 


It  of  puymonts  and  interest, 

f  principal, 

8.60  will  amount.  Feb.  1,  18C2,  to  . 


t  principal, 

1  will  amount,  Feb.  1,  18G3,  to  , 


to  .  $204 
003 


807 


r  principal 306.33 

6,33  will  amount,  July  1, 18G3,  to    .        .        .      313.09  Aru. 

.  When  partial  payments  are  made  on  account  of  several 

^tioDB,  they  may  be  applied,  at  tbe  option  of  the  creditor,  to 

r  of  tliem,  excepting  that  those  coming  due  first  must  be 

It  cancelled. 

$650.  Chicago.  July  15. 18H. 

ffwo  yeats  from  date,  for  value  received,  I  promise  to  pay  to 
ir  of  Pet*r  Finney,  six  hundred  and  fifty  dollars. 

SlIAS  Wabbis, 
£r.  Warren  paid  on  the  above  note,  Sept  15,  18&6,  $105; 
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May  9, 1857,  $250.    What  amount  was  due  Scpi  2i,  1858,  animal 
interest  notes  having  been  given,  at  10^?    (Art  521.) 

Note. — In  cases  like  this,  the  paTments  should  be  applied  fint  to  the 
discharge  of  the  interest  an  the  annual  interest,  then  the  annual  inUntt, 
and  finally  the  principal.  The  interest  on  the  principal,  which  has  not  yet 
become  annual  intereift,  not  being  due,  should  not  be  cancelled  by  payments 
except  it  be  at  the  final  settlement  of  the  note. 

BOLUnON. 

First  annual  interest,  due  July  15, 1855,         ....  96QL 

Interest  on  same  from  July  15, 1855,  to  Sept  16, 1856,         •  IJXZ 

Second  annual  interest,  due  July  15, 1856,     .        .        .        .  6S. 

Interest  on  same  from  July  15, 1856,  to  Sept.  15, 1856,         .  1.068 


Rrst  payment,  Sept.  15, 1856, 105. 

Balance  due  on  %  of  interest, 88.606 

Interest  on  $33,666  from  Sept.  15, 1856,  to  May  9, 1857,        .        2.188 
Original  principal, 650. 

685.854 
Second  payment, 850. 

Now  principal, $435,854 

Interest  on  $650  from  July  15, 1856,  to  May  9, 1857, 

not  duo  at  time  of  payment,       ....     $58,083 
Interest  on  $435,854  from  May  9  to  July  15,  .        .         7.990 

Third  annual  interest, 61.073 

Interest  on  same  from  July  15, 1857,  to  Sept.  24, 1858,          .  ISfl^ 

Fourth  annual  interest,  to  July  15, 1858,        ....  43.585 

Interest  on  same  from  July  15, 1858,  to  Sept.  24, 1858,          .  .835 

Fifth  annual  interest,  due  at  settlement,        ....  8.354 

Amount  due  Sept.  24, 1858, $556,979 

COMPARISON    OF    PARTIAL    PAYMENT    RULES. 

540.  1.  The  Vermont  Rnle  is  the  only  one  involving  no  com- 
pound interest  The  objection  to  that  rule,  when  the  time  is 
more  than  one  year,  may  be  seen  in  the  fact  that  the  payments 
may  be  no  greater  than  the  interest  due  at  the  time  of  the  pay- 
ment, and  still  if  the  payments  are  sufficiently  frequent,  and  the 
note  run  sufficiently  long,  the  entire  debt  of  principal  and  interest 
may  be  discharged,  and  the  holder  of  the  note  become  indebted 
to  the  debtor.  (See  Ex.  1,  p.  331.)  This  rule  is  usually  moT« 
favorable  than  the  others,  for  by  it  there  is  no  compound  interest, 
And  all  the  payments  draw  interest. 
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2.  Both  the  Mercantile  and  the  United  States  Eulea  involve 
compoimd  interest,  the  rormer  compounding  it  once  a  year,  the 
latter  as  often  as  a  payment  is  made  ivhich  eqnals  or  excM'ils  the 
interest  then  due.  When  the  payments  occur  at  intervals  of  just 
one  3'ear,  commencing  with  the  date  of  the  note,  hoth  rules  give 
tlie  same  result.  When  they  occur  oftener  than  once  a  year,  the 
Mercantile  Rule  ia  the  more  favorable  to  the  debtor;  when  more 
than  a  year  intervenes,  the  United  States  Rule  is  the  more  favorable. 
fij  the  use  of  the  United  States  Rule  au  inducement  is  oflcred  to 
Trfer  payment  as  long  as  possible,  and  the  longer  payment  be 
(ferrcd,  the  greater  the  inducement  to  continue  it.  Strict  justice 
I  all  parties,  in  all  cases,  would  be  to  have  tho  interest  on  the 
mole  debt,  whether  of  principal  or  interest,  compounded  iustan- 
toeoQsly.  This  method,  though  desirable,  cannot  at  present  be 
ide  practicable. 

NoTB. — Compound  interCBt  supposes  nU  intereBt,  whether  DpoB  principil 
or  Intt^reat,  to  be  due  at  the  end  of  equal  eucccssive  intervals  of  time,  geno- 
«Ily  o(  one  year  or  Bix  months.  When  the  interest  Is  considered  duo  the 
inHant  it  has  accrued,  and  ait  inlert^  ia  made  to  draw  interest,  It  is  called 
intla»tanMU*  compound  intertet.  The  actual  difference  between  even  in- 
Uontaneoiu  compound  interest  and  simple  interest  ia  not  bo  great  as  at  first 
might  be  Buppoaod.  For  6^  siuiple  inleregt  for  one  joar  will  ooiount  to 
mure  than  Sj^t  instantaneous  cuoipouud  interest. 


EX  A  HPLEB. 

1,  A  holds  an  obligation  against  B  for  $1000,  which  has  run 
25  years  at  <i%  interest.  At  the  ejtpinition  of  each  year  a  payment 
of  (OO  was  made.  What  is  the  amount  due,  as  computed  by  each 
of  the  rules  given  above  ? 

By  the  United  States  Rule,  B  owes  A  81000. 
^^_  By  the  Vermont  Rule,  A  owes  B  180. 

^B  By  the  Mercantile  Rule,  B  owes  A  (1000. 

^^H'S.  A  note  of  (10000  runs  4  years  at  8^  interest,  on  which 
^^He  made  quarterly  payments  of  (500.  What  was  the  amount 
^^^p  at  the  time  of  settlement  ? 

^^t  By  the  United  States  Rule,  (4408.31. 

^^^  By  the  Vermont  Rule,  (4000. 

By  the  Mercantile  Rule,  (4322.30. 
K0TB.—UwUl  he  observed  that  generally  the  result  obtained  by  tho  Mcr 


832  KEOOTIABLE     PAPBB. 

8.  A  note  for  $1000  was  on  interest  4  years  at  6^ 
A  payment  of  |50  was  made  1  y.  from  date. 

«  "    $260   "      **     ly.   6  m.     "       « 

«  «    $224   «      «     2y.  «       a 

«  «      $20   «      «     2y.   8  m.     «       « 

«  «     $110    «      "      2y.  10  m.     «       « 

What  was  due  at  maturity  according  to  the  diflBsient  roles? 

4.  What  amount  would  be  due  April  1, 1871,  according  to  tfaB 
different  rules,  on  a  mortgage  for  $3580,  dated  May  10, 18C8,  and 
bearing  ^%  mterest  from  date,  the  following  payments  having  been 
made  on  it :  Sept  1,  1868,  $200 ;  Jan.  10,  1869,  $850 ;  July  28, 
1869,  $725 ;  March  5, 1871,  $1180  ? 

5.  $2500.  Cmciiao,  luu,  April  80, 1887. 

For  yaluc  received,  I  promise  to  pay  on  demand,  to  the  order 
of  Samuel  Brown,  twenty-five  hundred  dollars,  with  interest  st 
ten  per  cent  James  Febocson. 

Endorsed  $125,  Sept  3,  1867 ;  $200,  April  20,  1868 ;  $1200, 
July  1,  1868;  $85,  Feb.  10,  1869,  $245,  June  18,  1860,  $m 
May  15, 1870. 

What  was  the  amount  due  Oct  20, 1870,  by  United  States  Bolef 

NEGOTIABLE    PAPER. 

S47»  1.  If eyot table  Paper  commonly  inclndes  all  ordeis, 
promises,  and  certificates  for  the  pa)Tnent  of  money,  the  property 
interest  in  which  may  be  negotiated  or  transferred  by  indorsement 
and  delivery,  or  by  either  of  them. 

2.  The  laws  concerning  negotiable  paper  are  extensive  and 
intricate,  and  they  are  not  uniform  in  all  respects  thronghoat 
the  United  States.  It  is  their  design  to  secure  the  holder  espe- 
cially against  loss,  and  to  allow  drafts,  conmionly  known  as 
"  bankers'  exchange,"  to  perform  the  functions  of  money. 

S48*  1.  Promissory  notes,  bills  of  exchange,  bank  notes,  chccto, 
and  certificates  of  deposit  (see  Banking,  Art  563),  when  drawn 
payable  to  "  bearer  "  or  to  the  "  order  '*  of  the  payee  are  negotiable. 

2.  If  neither  the  word  "bearer"  nor  "order,"  but  simply  the 
name  of  the  payee  appear  in  the  instrument,  it  is  not  negotiable, 
and  the  payee  cannot  give  full  title  in  it  to  a  third  party. 

Note. — ^The  laws  of  Illinois,  and  perhaps  of  some  other  States,  ai<e  an 
exception  to  this. 
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S49'  1.  In  tliu  negotiation  of  paper  payable  "to  the  order 

of*  tlie  payee,  or  to  the  payee  "  or  order,"  the  transfer  is  by  lu- 

donement  and  delivery;  if  payable  "to  bearer,"  or  to  the  jmyee 

"or  bearer,'"  as  arc  bank  notes  and  moat  obecka,  the  transfer  is  by 

delivety. 

[  NOTB, — For  eiceptiona  to  tliis,  bcb  laws  of  lUlnois. 

^ft'   S.  If  the  payee  simply  vritea  his  name  across  the  back  of  the 

^^■^r  it  id  an  indorsemeni  in  blank,  and  is  afterword  negotiable 

■■tf  delivery.    But  if  above  tliis  indor^ment  it  be  made  payable  to 

'      the  order  of  another  person,  oalk-d  an  indorsee,  it  is  an  indorse- 

ment  in  full,  and  ie  (lien  negotiable  only  by  the  iiidorsemeut  of 

the  indorsee.     By  repeatinfj  tbis  kind  of  indorsement  there  may 

be  Beveral  indoreoeB,    When  the  indorsement  is  in  blank,  any 

k^al  holder  is  allowed  to  write  that  alxive  it,  which  will  make  it 

ao  indorsement  in  fnl).     A  qualified  indorsement  is  one  that  affects 

the  liability  of  the  indorser,  but  not  the  negotiability  of  the  paper, 

as  when  made  '^without  recourse." 

SSO.  1.  In  a  Bill  of  Exchange  the  acceptor  stands  in  the  same 
iHadon  to  the  holder  as  tiio  maker  of  a  promissory  note  to  the 
holder  of  ity  the  drawer  in  that  of  the  first  iudorser  of  a,  note  puvO' 
He  to  his  order,  and  the  payee  in  that  of  first  indorsee. 

3.  Bills  of  exchange  and  promissor)'  notes  are  governed  by  the 
lav  of  the  State  where  they  are  made  payable,  so  far  as  their  terms 
are  subjecl  to  general  law,  as  fixing  the  rate  of  legal  interest  and 
day  of  luatDrity,  for  example.  If  a  note  is  not  paid  at  maturity, 
it  coDtJTiues  to  draw  the  same  interest  as  before ;  bnt  if  no  interest 
be  joenlaoaed,  it  draws  simple  interest  at  the  legal  rate  after 
matarity  till  paid. 

3.  If  the  interest  expressed  be  illegal,  both  where  the  note  or 
tnll  is  mode  and  where  )Htyable,  the  law  of  the  place  where  the 
eontract  is  made  governs  us  to  tJie  legal  con t-equci ices  of  usury. 

LUBlLiTY    OF    PARTIES   CONNECTED   WITH    NEGOTIABLE 

PAPER. 

9S1.  I.  Bank  notes  designed  to  circulate  as  money,  checks, 

and  other  paper  negotiable  by  delivery,  may  be  legally  retained  by 

an  innricftit  holder,  who  receives  them  in  good  faith  for  a  valuable 

consideration,  though  the  party  from  whom  they  were  received 

^^|tam|^,tbem  fraudulently. 
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3.  Bank  notea  arc  a  good   Under  if  not  objected  to  i 
offered,  imJesa  il  should  uppeiir  aftcrwurd  that  when  offered  ti 
were  worthless,  or  of  less  v^liic  thim  n>pr>.-seat*.-d,  us  when  i 
terfeit,  altered,  Bpurious,  broktn,  or  unciurenL 

3.  If  a  perwa  rcceivt;^  ii  check  on  a  bank,  it  is  his  doi;  fl 
pr(>seat  it  for  payment  at  tbo  bauk  during  Ike  tarns  or  tht  M 
day  at  Ike  furthest ;  otherwise  he  holds  it  at  his  own  risk,  the  It 
being  his  if  the  bank  ihils  meantime,  provided  that  Uic  fands  wi_ 
there  t^  meet  the  check  before  the  fnilure.  If  be  Uvea  at  a  da 
tatice  from  the  bauk  he  must  send  it  for  collcotion  by  mail,  tf 
otherwise,  during  the  same  or  next  day.  If  the  check  pM 
through  the  hands  of  several  persons,  each  one  is  allowed  ono  d 
and  his  liability,  so  for  as  above  described,  ceases  with  the  si 
ceeding  day.  Bauk  drafls,  or  "t)ankcnf'  exohange,"  fWun  tiMJ|l 
service  in  making  remittances  to  distant  points,  may  be  used  II 
fulfill  that  mission,  but  should  not  bo  allowed  to  lie  still  or  cirofli> 
lat<?  as  money  beyond  the  reasonable  expectation  of  the  drawer. 

SSSt  1.  When  the  holder  of  a  ciieck  gets  it  oertiBed  as  good' 
by  a  bauk  on  which  it  is  drawn,  the  drawer  is  released  though  tlw 
bank  failed  to  pay ;  but  if  tho  drawer  gets  it  oei-tificd,  he  is  Wt 
released  if  it  bo  presented  for  payment  in  dne  time,  tho  8 
if  it  were  uot  certified. 

2,  As  tietween  the  maker  and  payee  of  a  note,  the  m 
allowed  any  d^-feuse  tliat  would  be  allowed  in  any  other  debt  il$ 
from  him  to  the  payee.  But  as  between  the  maker  aod  indoisat 
or  other  holder,  no  defense  can  be  set  iip,  except  it  be  shown  Ibrfi 
at  tlie  time  of  tho  note's  coming  into  his  possession  the  holdlf 
had  knowledge  of  a  just  ground  of  defons-?  between  the  maker  ai 
payee.  If,  however,  the  note  came  into  tho  posaesaoa  of  tin 
holder,  after  it  became  due,  the  claim  of  the  holder  wonld  \x  sath 
ject  to  all  the  equities  in  favor  of  the  maker  that  existed  li 
maturity,  or  that  had  arisen  after  maturity. 

3.  On  a  promissory  note  the  maker  is  directly  roepoodble  tt 
any  bonajidts  holder.  The  indoraers  are  responsible  in  the  oritf' 
of  their  indorsements,  that  is,  each  one  to  all  those  vbo  follow,  o 
conilitiLiii  of  their  being  duly  notified  of  non>imynient,  M  * 
plainud  hereafler.  The  hability  of  those  who  indorse  as  guan^ 
tors  is  not  discharged  by  a  laUuie  to  give  prompt  uotico  ot  a 
payment. 
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A52>  !•  A  bill  of  exchange  involvea  no  direct  liability  imtil 
presented  for  acceptance.  It'  acceptance  of  a  time  dr.ift  or  pay- 
ment of  a  night  draft  bo  refused  by  tlie  drawee,  tho  drawer  iinm&- 
diat«ly  becomes  priocipal,  and  ia  bound  to  redeem  the  draft  from 
the  holder  without  delay,  though  it  be  a  time  draft,  and  Lhu  time 
not  yet  expired.  If  the  bill  bo  at-ccptcd,  the  acceptor  btcomea 
priuclpul,  the  same  us  the  maker  of  a  promissory  note,  in  which 
ctUG  tho  diawer  Hustaius  practically  Ihc  position  of  first  iudorser, 
in  cuae  of  non-payment  on  the  part  of  the  acceptor.  Tho  liability 
of  indoracrs  on  bills  is  the  sumo  as  of  those  on  promissory  noted. 
That  Lability,  however,  may  be  avoided  in  both  cases  by  their 
writing  over  their  indorsements  "without  recourse,''  or  other 
vordii  of  eiiuivalcat  signification,  escept  bo  far  as  to  Mamint  that 
the  bill  or  note  is  gennine,  that  U,  not  forged  or  fictitious,  a  ha- 
)aiitj  which  attaches  not  only  to  all  indorsers,  but  to  all  Avho  nego- 

»  the  paper  by  deliyory,  as  ownera,  or  even  aa  ugentd,  uulesa 

t  agency,  with  the  name  of  the  pnucipal,  bo  known  at  tho 

e  of  the  transfer. 

2.  Indorsers  may  be  released  from  liability,  if  they  are  not 
duly  notified  of  uou -acceptance  or  non-payment,  the  paper  hafiug 
been  duly  presented;  but  this  rule  varies  in  different  State& 

tSJ4,  If  a  man  lends  his  name  and  credit  by  making  a  noto 
accepting  a  bill  of  exchange  for  tlie  accommodation  of  anotlier 
i.y,  it  is  called  acoommodalion  paper.  He  thereby  becomes 
^la  to  any  bona  fide  holder,  to  tlie  same  extent  as  if  he  had 
tatiA  a  full  consideration,  except  to  the  person  for  whoso 
nmmodation  the  credit  was  given.  But  for  his  indemnity  foi 
^yment  he  has  a  valid  claim  on  the  party  oceommoduted. 

PRESEBTMEni,  PROTEST,  AND  HOTICE. 

SSS^  Tho  limits  of  this  work  will  not  allow  the  detail  of  all 

the  iNu-tieiUars  necessaiy  to  be  observed  by  the  bolder  of  a  bill  or 

igti',  in  making  a  pniper  demand  fur  payment,  and,  in  cua:  of  non- 

lunt,  in  properly  notitVing  the  indorsers,  so  that  they  may  not 

reloosed  from  lialtiUty.    The  importance  of  the  subject  demands 

careful  »tudy  of  those  who  deal  in  negotiable  paper,  or  who 

Dndertake  the  eollection  of  it  for  others.     Business  men.  unlea  d 

thorouglily  posted,  had  Itetter  intrust  their  oolleeriona  with  som^l 

iQsible  banker.    A  few  brief  rules  only  will  bo  given. 


^JOti',  i 
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5SG,  1-  Tliere  should  be  no  uniiecessiny  delay  in  p 
for  pajiueut  any  paper  pujable  on  preseutalion,  and   for  occ^ 
ance  uU  timi;  dmfts  (unless  drawn  "acceptance  waived"),  c 
cially  if  the  time  of  maturity  is  to  be  determined  by  the  time  cj 
Bight  or  presentment. 

2.  When  tho  time  is  definitely  fixed  by  the  date  of  the  ii 
ment  or  of  the  acceptance,  it  must  be  presented  for  pnymeut  a 
the  exad  day  of  maliiri/y,  as  regnlated  by  the  law  of  llio  SW^ 
where  it  is  made  payiible,  if  the  indorscr  is  to  be  held.    A  pnti 
on  any  other  day  would  be  of  no  avail. 

3.  Thu  paper  itself  must  be  presented  by  the  holder  to  ti 
acceptor  or  maker  personally,  or  to  hia  authorized  agent,  or  tA  t] 
place  where  it  is  made  payable,  during  reasonable  bnsincaa  boifl 
If  no  BHcb  person  or  agent  is  found  with  funds  to  meet  it,  ti 
paper  may  be  treated  as  dishonored.  lu  cise  of  non-occept 
or  non-puj-mcnt  the  paper  should  be  protested,  and  the  dra«| 
and  indorscrs  notified. 

537>  1.  "  A  ^ro/es/ is  a  solemn  declaration  on  behalf  cfd 
holder,  drawn  up  hy  an  official  person,  against  any  lus  to  bv  sa 
tained  by  llic  non-acceptance  or  non-payment  of  a  bilL'* 

2.  The  protest  shoald  be  made  by  a  notary  public,  who  dion)! 
also  personally  make  due  presentment  or  demand,  and  should  » 
the  same  (lay,  or,  at  furthest,  the  next  day,  send  written  notices  oE 
protest  to  the  parties  to  be  notified.  If  the  residence  of  all  till 
indorsers  be  not  known,  and  all  tho  notices  be  sent  under  u 
cover  to  the  last  indoreer,  he  is  allowed  only  one  day  to  funnii 
the  notices  to  antecedent  indorscrs.  8o  also  for  each  of  the  o 
Sundays  and  legally  recognized  holidays  arc  esTOptvd.  NotioCitB 
parties  residing  iu  tlie  same  town  must  be  delivered  in  person  orlj 
a  meaaenger.     Notices  to  all  others  must  be  sent  by  mail. 

3.  If  un  indorscr  writes  over  his  name  "  waiving  demand  snl 
notaoe,"  a  protest  ia  not  necessary  to  retain  his  liability. 

DAYS    OF   GRACE    AND    TIME   OF    MATURITY. 

5o8.  1.  It  may  bo  observed  here  that  each  of  the  Unitrf 
Stales  maliea  its  own  laws  in  regard  to  negotiable  paper,  ims 
probably  tlie  laws  of  no  two  States  agree  in  all  resi>oct3.  The 
of  that  Slate  are  applied  in  which  the  paper  is  made  payaUl 
though  it  be  drawn  in  another.    Eor  a  valuable  ( 
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this  whole  subject  the  student  is  referred  to  a  "  Manual  for  Nota- 
ries Public/'  published  by  L  Smith  Homans,  New  York. 

2.  As  a  general  law  in  the  United  States,  the  day  of  maturity 
for  all  negotiable  time-paper  does  not  come  till  three  days  after 
the  expiration  of  the  time  mentioned  in  the  instrument,  except 
when  the  time  is  limited  by  the  expression  "without  grace.** 
These  days  are  called  days  of  grace;  but  they  give  the  maker  no 
q)ecial  advantage,  for  interest  is  allowed  on  those  days  the  same  as 
otherSy  and  no  presentment  need  be  made  till  the  last  day  of  grflce. 

3.  If  the  last  day  of  grace  falls  on  Sunday,  or  any  legally  recog- 
nized holiday,  the  paper  is  payable  on  the  preceding  day. 

3S9.  1.  Bills  drawn  at  sight  are  sometimes  allowed  grace  and 
sometimes  not  The  statutes  of  different  States,  so  far  as  they 
exist,  do  not  agree,  and  in  the  absence  of  special  statutes  the  cus- 
tom is  not  uniform.  In  New  York,  commercial  bills,  drawn  at 
sight,  are  payable  without  grace,  and  all  paper  in  which  either  the 
maker,  drawer,  or  drawee  is  a  bank  or  banker,  is  also  payable 
without  grace. 

2.  If  the  time  be  expressed  in  months,  calendar  months  are 
generally  understood.  For  example,  three  months  from  Janu- 
ary 31,  without  grace,  would  be  April  30 ;  including  grace.  May  3. 
This  is  different  in  some  States. 

S60*  To  find  the  time  of  maturity  if  the  time  be  expressed 
in  days. 

RULE.. 

1.  Taking  the  remaining  number  of  days  in  the  month  of  the 
date,  and  as  many  days  of  the  following  months  separately  as  will 
equal  the  given  number  of  days  plus  three.  Tlie  number  of  days 
in  the  last  month  will  be  the  date  of  the  month  on  which  the  paper 
matures. 

For  example,  a  note  dated  August  20,  1858,  payable  ninety 
days  from  date,  would  mature  November  21, 1858. 
Solution.— 11 4-  30  +  31  +  21 = 93. 

2.  Or,  to  the  day  of  the  date  add  the  time  of  the  note  plus  three 
days,  from  which  subtract  consecutively  the  number  of  days  of  each 
jToUowing  month,  beginning  with  the  month  of  the  date,  until  the 
t'emainder  be  smaller  than  the  number  of  days  in  the  next  mxmth. 
XTie  remainder  will  be  the  date  of  maturity. 

SWtt/wm.— 20 -f  93=113,  and  113-31-30-31  =  21. 
22 
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3.  Or,  if  the  time  be  30,  GO,  or  90  dajs,  eaU  each  SO  dags  ^ 
calendar  monthy  atid  correct  by  subtracting  Ifor  each  month paued 
over  containing  31  days,  and  adding  1  or  2y  according  as  it  is  a 
leap  year  or  noty  if  the  last  day  of  February  be  included. 

Thus,  90  days  from  January  10,  1856,  would  be,  oonntiDg 
three  calendar  months,  April  13,  including  grace. 

Now,  from  13  subtract  1  for  January  and  1  for  March,  and  add 
1  for  February,  and  we  have  April  12,  for  the  result.  The  last  role 
is  convenient  for  bank  paper,  which  usually  runs  30,  60,  or  90  days. 

4.  It  is  evident  from  the  above  rules  that  the  day  of  the  date 
should  be  excluded  from  the  calculation. 

5.  The  following  fact  may  be  worth  remembering  by  those 
who  get  **  accommodations  "  at  bank. 

A  paper  having  60  days  to  run  will  proof. 

mature  on  the  same  day  of  the  week  33  =  7  x    6—2 

as  that  on  which  it  was  made.    Having  ^^  ^  I  ^    « 

30  days  to  run,  it  will  mature  2  days  93  =  7  x  13  +  2 

earlier  in  the  week,  and  having  90  days  to  run  will  mature  2  dajs 
later  in  the  week, 

PROMISSORY    NOTES. 

SOI.  1.  A  Promissory  Kote  is  a  written  or  printed 
agreement  by  one  party  to  pay  to  another  a  specified  sum  at  a 
specified  time  or  on  demand.  The  one  signing  the  note  is  caDed 
the  maker  or  principal.  The  person  to  whom  the  amount  is 
payable  is  called  the  payee^  and  the  owner  of  the  note  is  called  the 
holder.  The  principal  is  directly  responsible  for  the  payment  of 
a  bill  or  note  at  maturity. 

Note. — For  different  forma  of  notes,  see  examples  under  the  subject  of 
IjUerest. 

2.  A  joint  and  several  note  is  one  signed  by  two  or  more  dis- 
tinct parties,  in  which  case  each  one  becomes  liable  as  maker  ^^ 
principal,  either  jointly  with  the  other  or  separately  as  if  n^' 
others  signed  with  him. 

5(}2.  Some  of  the  features  of  a  valid  promissory  note  are  ih« 
following: 

1.  A  f\\\\  consideration  is  implied  from  the  nature  of  the  in* 
strumcnt,  but  a  want  or  failure  of  consideration  would  be  a  valid 
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flefense  on  the  part  of  the  maker  as  against  the  payee,  but  not  ua 
against  any  other  holder,  into  whotie  possession  it  may  Lavu  come 
before  maturily  without  a  knowledge  of  such  want  of  couGiderar 

r,  in  which  case  he  would  be  called  an  innocent  holder. 
The  words  "\dne  received"  should  properly  be  inserted. 
2.  A  note  is  commonly  dated  when  made,  hut  it  may  be  dated 
,9fi  on  earUer  or  later  time,  Ihu  date  ilaelf  being  only  prima  facit 
evidence  of  the  time  when  made.    If  dat«d  in  advance  and  any  of 
the  parties  die  before  that  date,  euch  death  will  not  affect  the 

K[bts  of  a  boiutjide  holder. 
3.  It  should  be  an  unqualified  promise  to  pay  in  money,  defi- 
to  in  amount,  and  independent  of  all  contingencies.  The 
amount  shonld  be  expressed  in  the  body  of  the  note,  in  wonto 
whieh  should  be  relied  on  for  accuracy  rather  than  the  figures  in 
the  margin.  If  it  contain  a  promise  to  do  any  act  other  than  pay 
money  it  is  not  negotiable.  In  England  this  rule  is  so  strictly 
held  that  a  promise  to  pay  a  sum  "  in  cash  or  Bauk  of  England 
notes"  is  not  negotiable,  although  Bonk  of  England  notes  are  a 
legal  tender  except  by  the  bank  itself. 

4.  The  payee  roust  be  a  specified  person,  firm,  or  corporation. 
If  no  payee  be  designated,  or  if  it  be  made  payable  to  A  or  B,  the 
note  is  incomplete  and  invalid. 

6.  If  no  time  of  payment  be  specified  it  is  payable  on  demand. 
G.  ir  no  place  of  payment  be  specified  it  is  payable  at  the  place 

iChnsiness  or  residence  of  the  maker. 

7.  A  note  may  be  either  written  or  printed.  The  signature 
mst  be  the  usual  buaiuess  mark  or  name  of  the  maker  written 
r  printed  by  himself  or  by  his  authorized  agent. 


BANKS    AND    BANKING. 

.  BUS,  1.  A  Bank  u  an  association  of  persons  authorised  by 
r  to  issue  lank  notes  or  bills  for  circulation,  to  be  used  as 
icy  (Art  404),  receive  deposits,  discount  notes,  buy  and  sell 
(  (Art  598),  and  buff  and  sell  gold  and  silver  coin, 
mion,  and  nncurrent  money. 

2.  Banking  properly  includes  all  these  funotione,  but  there 
e  many  banking  associations  and  especially  private  bankers  that 
i  iflHW  b«Bk  uotea 


340  BANKS     AND     BANKING. 

3.  A  partial  banking  business  is  done  by  most  Savings  Bank% 
Loan  and  Trust  Companies,  Real  Estate  and  Building  Assoda- 
ionSy  Transportation  and  Express  Companies,  and  priyate  bankcrSi 
Those  who  deal  exclusively  in  buying  and  selling  gold,  silTer  and 
jank  notes  are  called  "  brokers  "  or  "  money  brokers.'* 

S(i4.  A  regular  bank  has  a  corporate  name,  is  managed  by  a 
Board  of  Directors,  a  President,  and  a  Cashier,  can  sue  and  be 
sued  in  its  corporate  capacity,  and  perform  such  other  acts  as  may 
be  specified  by  law. 

S(S3»  The  advantages  to  a  business  man  in  keeping  a  bank 
account  are  the  following : 

1st  If  he  has  an  honest,  prudent  banker,  his  surplus  funds  are 
ordinarily  safer  than  if  kept  by  himself. 

2d.  The  settlement  of  bills  with  checks  drawn  upon  bankers  is 
not  only  more  convenient,  but  there  is  less  liability  of  error,  and 
if  errors  do  occur,  the  vouchers,  which  should  always  be  preserved, 
svill  aid  in  detecting  them. 

3d.  He  will  lose  less  from  counterfeit,  broken,  and  uncunent 
nonoy,  and  will  be  relieved  from  frequent  charges  of  paying  out 
he  same  by  throwing  the  responsibihty  upon  his  banker. 

4th.  By  depositing  his  Drafts  and  Bills  Receivable,  he  avoids 
nuch  trouble  and  risk  attending  their  cjUeciion.     If  by  mistake, 
oversight,  or  neglect,  drawers  and  indorsers  are  released  from  lia- 
bility, the  banker,  by  assuming  the  collection,  becomes  responsible 
for  the  consequences. 

5th.  It  aids  him  in  establishing  his  own  credit,  and  learning 
the  credit  and  responsibility  of  others  with  whom  he  wishes  to  do 
business. 

NATIONAL    BANKS. 

S06.  1.  Most  of  the  banks  now  in  the  United  States  are 
organized  and  operating  under  the  National  Bunk  Act  passed  by 
Congress  in  February,  1863,  entitled  ^*A7i  Act  to  provide  a  Na- 
tional Currency,  secured  by  a  pledge  of  United  States  Slocks,  and 
to  provide  for  the  circ^dation  and  redemption  thereof,* 

2.  By  the  provisions  of  this  Act,  the  National  Banks  operate 
under  the  direct  limitation  and  supeiTision  of  the  general  govern- 
ment, thus  affording  ample  security  to  the  bill-holder  who  is  an 
involuntary  creditor. 
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.  The  cliief  officer  of  the  deparlraont  of  the  United  State, 
snij,  having  charge  of  the  national  currtincj,  is  the  Comp- 
f  the  Ourrency.     lie  is  directly  respoaable  to  tJie  Secre- 
Iry  of  the  Treasury.    Ho  has  general  supervision  over  all  Na- 
|Diuil  Banks,  attends  to  the  printing,  registering  and  issuing  to 
of  their  circulating  notes,  and  ordurs  and  receives  their 
periodical  reports, 

4.  Quarterly  reports  are  required  by  the  Comptroller,  showing 
the  liabilities  and  assets  of  the  bank,  whieli  n.'ports  are  published 
in  some  local  newspaper. 

S07'  1-  Any  numlwr  of  persons,  not  less  than  five,  may  form 
articles  of  assooialion  fur  Banking,  which  muGt  be  filed  with  the 
Comptroller. 

2.  Those  banks  are  empowered  to  issue  circulating  notes  of  the 
natioQul  currency,  discount  bills,  notes  and  other  evidences  of 

^ebt;  receive  dopoails;  buy  and  sell  gold  and  silver  hullion,  for- 
1  and  bills  of  exchange,  and  loua  money  on  real  and 
Bonal  security. 

3.  Ko  association  con  be  formed  with  a  less  capital  than  one 
huiidri'd  thouaaud  dollare— cscfpt  that,  willi  the  eoiiBent  of  the 

^Secretary  of  the  Treasury,  a  Bank  having  fifty  thousand  dollars 
^^BAy  he  organized  in  a  place  whose  population  docs  not  exceed 
^Bpz  thousand. 
^r    4.  One  hair  the  capital  shall  be  paid  in,  at  the  time  of  fding 

the  articles  of  association,  and  ten  per  cent,  of  the  whole  capital 

each  mouth  alter  being  authorized  to  commence  the  business  of 

panking. 
^L     6.  Stockholders  are  liable,  in  case  of  failure  of  the  Bank,  to 
^Kpirs  the  amount  of  capital  stock  held  by  them. 
^M      SIJ8.  1.  Registered  United  States  gold-bearing  bonds  shall  be 

deposited  by  the  Bank  with  the  Treasurer  of  the  United  States, 

ae  security  for  it^  circulating  notes. 
^^  2.  These  notes  shall  be  issued  to  the  Bank  by  the  Comptroller 
^Htlie  rate  of  ninel^  per  cent,  of  the  par  value  of  the  bonds  de- 
^^■ntod,  if  bearing  interest  at  live  per  cent,  or  more  per  annum. 
^Kthu  bonds  should  depreciate  beloir  par  in  the  market  value,  the 

amonut  represented  by  their  par  value  must  bo  kept  good  by  the 

deposit «{  additional  bouds. 

S69.  All  Xatiunal  Bank  notes  are  receivable  at  par,  m  all 
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parts  of  the  United  States,  in  payment  of  all  debts  dne  to  or  ftom 
the  General  Government^  except  duties  on  imports,  and  interest 
on  the  public  debt  By  common  consent  they  are  also  leoeiyed  at 
par  in  payment  of  individual  debts  and  in  settling  balances  between 
banks,  being  regarded  as  a  legal  tender. 

570.  1.  Xo  loan  may  be  made  to  an  individnal  or  firm,  or 
the  individual  members  of  a  firm,  to  an  amount  greater  than  ten 
per  cent,  of  the  bank  capital  This  limit  does  not  include  busi- 
ness paper,  or  time  bills  drawn  against  existing  Talues,  as  repre- 
sented by  invoices,  bills  of  lading,  and  merchandise  receipts. 

2.  The  rate  of  interest  authorized  to  be  taken,  is  the  same  as 
that  allowed  by  the  laws  of  the  State  where  the  bank  is  located. 

S71»  1.  All  banks  are  required  to  keep  constantly  on  hand, 
an  amount  of  lawful  money  of  the  United  States  equal  to  twenty- 
five  per  cent  of  all  liabilities^  to  insure  prompt  payment  of  any 
obligation. 

2.  Three-fifths  of  the  amount  required,  in  the  case  of  all  banb 
except  tliose  in  certain  specified  cities,  may  consist  of  balances  dae 
from  the  banks  in  those  cities,  and  available  to  redeem  the  circu- 
lating notes  of  the  banks  to  which  the  balances  are  due. 

572*  If  any  bank  fails  to  redeem  its  notes  on  presentation, 
they  may  be  protested,  and  notice  of  protest  sent  to  the  Comp- 
troller. The  bills  will  then  bo  redeemed  at  the  Treasury  of  the 
United  States,  on  presentation  after  protest,  and  the  Comptroller 
is  authorized  to  cancel  or  convert  into  money  a  sufficient  amount 
of  the  bonds  deposited  by  the  bank  to  redeem  its  bills,  and  to 
appoint  a  receiver  to  wind  up  its  business. 

BANK    NOTES. 

S73*  1.  Banks  are  authorized  to  issue  Bank  Notes  by  depodt^^ 
ing  with  the  United  States  Treasurer  Government  Bonds  for  thei^^ 
security.  The  bills  are  printed  and  countersigned  by  the  Depart — 
ment  at  Washington  and  forwarded  to  the  bank,  where  they  ar^^ 
signed  by  the  president  and  cashier.  They  are  now  ready  foi^ 
circulation,  and  it  is  evident  that  the  bank  receives  ninety 
cent  of  the  original  cost  of  the  bonds,  and,  as  long  as  it 
keep  those  bills  in  circulation,  it  is  receiving  the  interest  on 
much  of  the  bonds  deposited  with  the  Treasurer  as  clear  profit* 
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e  this  is  profitable  to  the  bank,  it  is  safer  to  tlio  bill-holder 

any  otiier  gystem  yet  devised  in  this  countiy;  it  U  based  on 

credit  ami  faith  of  the  Nation. 

The  pajier  currency  is  econoiDicaI>  and  specie  \i  llius  left  to 

m  its  other  functions,  lie  accumulated  in  the  vaults  at  the 

bt  centres  of  commerce,  or  to  be  couverttd  into  bullion  for  use 

ih  the  arts.     The  value  of  the  bank  note  does  nol  depreciate, 

because  it  is  receivable  at  par  in  all  parts  of  the  United  States, 

and  will  be  redeemed  promptly  at  the  bank,  or,  on  f^illuru  uf  this, 

the  United  States  Treasury, 

B7-i>  Were  banks  to  retain  in  their  vanlls  eufficiont  gold  or 
Irer  to  redeem  all  their  circulatiug  notes  at  once,  there  would  be 
Qo  profit  to  them  from  the  circulation  except  so  far  as  tlio  notes 
should  be  lost  or  destroyed,  and  never  presented  for  redemption, 
which  has  been  found  to  amount,  extraordinary  losses  excepted, 
to  aljoiit  one-tentli  of  one  per  cent  por  annum.  If,  on  tlie  other 
hand,  they  were  loaned  as  money,  and  no  actual  capital  kept  idle 
to  rcdi^em  them,  the  banker  would  receive  the  same  revenue,  until 
their  redemption,  aa  he  would  from  an  equivalent  amount  of  capital 
furnished  liim  in  gold  and  silver.  In  short,  his  credit  would  at 
ai\  times  air.>i'd  him  as  much  working  capital  as  his  notes  in  circn- 
m  amount  to. 

if7ot  The  value  of  bank  notes  as  currency  depends  upon  the 
and  certainty  with  which  they  may  be  converted  into  gold 
ffllrer  coin.  Hence  the  importance  of  rigid  restrictions  being 
id  by  government  to  insure  a  prompt  and  certain  redemp- 
Without  those  the  field  is  open  to  frauds,  limited  only  by 
intelligence  and  forbearance  of  the  community. 
S70.  I.  The  paper  cuiTency  of  our  country  formerly  fur- 
nished i>y  the  different  States,  was  under  somewhat  different  laws 
poguUtions  in  each.  In  general,  they  might  bo  clasaifiod 
three  different  systems,  a  specie  basis,  a  safely  fund,  and 
banking." 
S.  The  specie  basis  requires  a  part,  or  all  its  capital,  to  be  ■palA 
in  coin,  limits  the  amount  of  circulation  in  proportion  to  its  capi- 
tal iiaid  in,  and  makes  the  assets  of  the  bank,  with  perhaps  the 
individual  liability  of  the  etockholders,  furnish  the  means  to 
redeem  the  circulating  notes. 

,if  'i'be"«a^^/t(»<i"8y6teoi  requires  each  of  lievenil  baokB  to 
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deposit^  with  a  State  officer  or  Board  of  Gontroly  a  certain  pav 
centiige  of  its  capital  or  circalatioDy  which  shall  be  safely  invested 
as  a  ^^bank  fund"  to  redeem  the  notes  of  any  insolvent  bank  thai 
may  have  contribated  its  due  proportion  for  this  purpose 

4.  In  ^^free  hanking "  the  circulating  notes  are  secured  by 
State  stocks,  to  at  least  an  equivalent  amount  at  tlieir  marketaUe 
value.  The  stocks  are  deposited  with  an  officer  of  state,  for  which 
he  issues  registered  blank  notes.  These,  when  signed,  are  used  as 
money  by  the  banker,  while  he  receives  at  the  same  time,  the 
interest  on  the  stock  deposited.  If  the  bank  fails  to  redeem,  the 
stocks  are  sold,  and  the  proceeds  applied  to  the  redemption.  The 
National  Banks  are  organized  on  the  general  principle  of  the  free 
banking  system. 

BANK    DEPOSITS. 

577*  1.  Deposits  arc  received  by  banks  for  safe  keeping. 

2.  A  special  deposit  is  made  when  the  identical  money  is  to 
be  returned  to  the  depositor,  the  bank  being  responsible  only  for 
the  safe  keeping ;  the  loss,  for  instance,  attending  the  failure  of 
the  banks  whose  notes  are  deposited  being  sustained  by  the  de- 
positor.   In  other  cases,  the  bank  or  hanker  becomes  indebted  to 
the  depositor,  the  banker  being  allowed  to  use  the  money  as  he 
pleases,  but  obligating  himt?elf  to  pay  the  depositor  the  whole  or 
any  part  of  the  amount  due  him  whenever  it  is  demanded,  if 
demanded  during  business  hours.    The  improbability  that  all  the 
depositora  of  a  bank  will  call  for  the  entke  balance  of  their 
account  at  the  same  time,  renders  it  safe  for  the  banker  to  use  a 
portion  of  the  funds  thus  intrusted  to  him,  in  loaning  to  those 
who  need  the  money  but  for  a  short  time,  and  may  therefore  be 
relied  upon  for  prompt  payment    The  interest  money  thus  re- 
ceived is  the  banker's  compensation  for  keeping  the  accounts  o£ 
his  depositors.    Sometimes  interest  is  paid  by  the  banker  for  th© 
deposit ;  but,  as  a  gencnil  rule,  that  this  interest  may  be  rcfundeA^ 
there  is  a  strong  temptation  to  loan  too  large  an  amount  "on  caU^ 
or  to  seek  largely  paying  investments,  with  doubtful  securities 
which  is  against  the  interest  of  both  banker  and  depositor. 

3.  When  the  depositor  usually  has  a  large  balance  with 
banker,  there  is  an  implied  obligation  with  the  banker  to  gi 
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CDch  a  customer  or  dealer  thu  prefi^rencfl  in  "  bank  flccommoiila- 
tioiis,"  if  he  offers  equally  good  Kecurity. 

S7S,  The  Biink  of  Hiimburg  is  usdusively  a  hankof  deposit, 
the  vault  always  Lcing  equal  to  the  amount  of  the 
ieit&  This  may  be  witlidrawn  ut  pleasure  by  the  dipositora, 
the  bnsiness  is  mostly  done  by  checks,  which  haTe  the  eflect 
merely  of  trausferring  the  credits  from  one  account  to  another, 
The  expenses  of  the  bank  are  met  by  a  small  percentage  charged 
the  depositors  on  the  amonnt  of  business  done.  The  currency  of 
Hamburg  being  almost  exclusively  silver,  exchanges  arc  greatly 
CiciliLaUid  through  the  means  of  this  institution. 

BAHK     DISCOUNTS. 

W  STOt  1.  The  prime  objecU  in  discounting  are  to  aid  business 
bten  by  short  loans,  and,  in  seasons  of  activity,  to  furuiah  capital 
ftr  the  shipment  of  produce  and  other  merchandise  to  point* 
Miere  they  may  lie  in  demand, 

W  3.  In  discounting,  bniika  act  as  n  balance-wheel  to  trade,  aid- 
Big  and  encouruging  the  honest  merchiinfc  by  timely  help,  and,  in 
■triodd  of  undue  excitement  and  specuhition,  withholding  dis- 
Bnnts,  and  thus  tending  to  save  the  community  from  extravo- 
B|Hice,  loss,  and  ruin. 

P  S80.  1.  Paper  offered  for  discount  ia  of  two  classes.  Home 
Wk  Domesiic  paper  is  that  which  is  made  payable  at  the  bank 
Rwre  it  ia  discounted.  Such  generally  have  one  or  more  in- 
Hmera.  Foreign  paper  ia  that  made  payable  at  some  place  other 
Wtai  Hio  place  wlicre  it  ia  discomited.  This  latter  class  consti- 
Bbv  the  bulk  of  bank  discounts,  und  consiats  largely  of  lime 
Kkfta  on  some  person  or  finn.  at  some  commercial  centre,  to  whom 
Htiti  or  other  mcrehundisc  has  been  shipped. 
Wk  2.  Snch  pai>cr  is  generally  accompanied  by  a  "bill  of  lading" 
■the  property  shipped,  and  is  held  by  the  bank  or  its  agent,  as 
^■ttrity  for  the  payment  of  the  draft  discounted.  Such  diecounted 
^■b  are  the  most  desimble  to  the  bank,  as  well  on  ocenuut  of  their 
^purity,  as  that  they  furnish  tlie  hank  with  exchange  free  of  cost, 
^■.mpans  of  their  payment  at  the  commercial  centre  where  the 
Knk's  funds  arc  most  available.  The  security  usually  taken  at 
Bilk  is  good  indorsed  names,  stocka,  bonds,  other  "  buBineaa 
HfW/ and  bills  of  ladiafr         
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S81*  It  may  be  taken  for  granted,  that  althongb  banka^  rail- 
road companies,  etc.,  may  have  been  established  for  ^  the  aooom- 
modation  of  the  people,"  yet  so  long  as  they  are  controlled  by 
human  nature^  and  the  profits  go  into  the  pockets  of  individuals^ 
corporations  cannot  be  expected  to  furnish  ^accommodations" 
without  compensation.  As  a  general  rule,  a  business  man  may 
expect  accommodations  from  a  bank  only  so  far  as  he  makes  it 
for  the  interest  of  the  bank  to  grant  them. 

582.  The  interest  which  is  charged  on  notes  disooonted  at  a 
bank  is  generally  paid  in  advance,  and  is  computed  on  the  amount 
due  on  the  note  at  maturity.  The  difference  between  the  interest 
and  face  of  the  note  is  the  proceeds,  which  is  received  by  the 
customer. 

Thus  the  proceeds  of  a  note  for  J2000,  having  63  days  to  run, 
including  grace,  would  be,  at  ^%  interest,  $2000— $21  =  81979. 

S83*  If  "  business  paper,"  drawing  interest,  is  discounted,  the 
amount  due  at  maturity,  including  interest,  is  taken  as  tlie  face 
of  the  note  upon  which  the  bank  discount  is  computed.  It  will 
be  observed  that  bank  discount  exceeds  the  "  true  discount^  as 
heretofore  explained ;  for  while  the  latter  is  the  interest  on  the 
present  worth,  or  principal,  the  former  is  the  interest  on  the 
amount  of  principal  and  interest,  and  the  excess  is  equal  to  the 
interest  on  the  true  discount  for  the  given  time.  The  ratio  of 
this  excess  will  also  increase  as  the  time  is  lengthened,  so  that, 
other  considerations  remaining  the  same,  the  longer  the  time  the 
more  profit  to  the  bank.  If  the  note  run  16|  years,  the  bank  dis- 
count, at  0;/,  would  absorb  the  whole  note,  and  the  proceeds 
would  be  nothing.  Frequent  renewals,  so  far  as  the  matter  of 
interest  is  concerned,  are  unfavorable  to  the  bank. 

5H4:.  The  reason  for  the  custom  among  banks  of  discounting 
only  "  short  paper,"  as  it  is  called,  is  threefold ; 

1st.  A  large  portion  of  the  capital  invested  in  discounts  is  based 
upon  deposits,  which  are  subject  to  "  call,"  and  their  otiti  "  circu- 
lation," which  must  be  redeemed  on  presentation.  In  case  of 
unusual  demands  for  redemption,  or  withdrawal  of  deposits^  the 
early  maturity  of  Bills  Discounted  is  their  main  reliance. 

2d.  The  risk  arising  from  the  var}'ing  circumstances  of  the 
makers  and  indorsers  is  lessened  by  shortening  the  time. 

3d.  If,  however,  bills  of  exchange  are  discounted,  payable  in  a 
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better  currency  than  that  nscd  in  tlie  discount,  or  for  wliich  a 
cliurge  is  made  for  collection,  Ibe  (ihorter  the  time  the  gr^iter  the 
pecuniary  prutlt. 

BHS>  I.  In  considering  the  j>erceutage  of  profit  in  "  bank  die- 

lont,"  with  frequent  renewals,  tlieii;  is  u  partial  oQ^t  in  fzivur  of 

le  banker  by  hiB  being  able  to  compound  the  iutert^at  at  each 

renewal.    But  this  advantage  is  very  small  if  we  consider  its  effect 

for  one  year  only,  at  which  time  simple  interest,  if  paid,  may  also 

be  compounded  by  re-loaning. 

2.  Comparing  simple  interest  with  "bank  dJEconnt,"  including 
le  advantage  from  compounding  the  interest,  we  obtain  the  fol- 
wiug  result : 

Bonk  discount  at  Q%  on  paper, 
B«newed  once  iu  12  m.,  is  equivalent  to  6.883^  simple  interest. 
«       6         «  "     6.281:? 

"       4         «  «     6.248'5 


I   :    :  ^  : 

^r,         "  «        1  «  «      6.200^2 

^^r        "       every  instant     "  "     C.162%  " 

^^^  IVom  the  above  we  sec  that  the  excess  of  bank  discount  over 
true  discount,  as  affecting  the  rate  of  interest  received,  when  the 
time  is  lees  than  a  year,  can  be  but  trifling,  being  for  G%  always 
leas  than  -*f^%. 

SS6,  In  negotiating  promissory  notes  and  time-bills  of  ex- 
their  estimated   value   depends   upon  three  considera- 
ms,  viz.: 
1st.  The  responsibility  and  promptness  of  the  maker. 
8d.  The  relative  value  of  the  currency,  used  in  the  purchase, 
compared  with  that  of  the  ])ayment  of  the  obligation  at  maturity. 
3d.  The  market  rate  of  interest 

587,  The  range  of  the  first  consideration  is  from  A  No,  ]  to 
worthless. 

A  man  may  make  a  bad  bargain  in  bujing  a  note  having  sixty 
days  to  run,  if  he  pay  for  it  but  10  cents  on  a  dollar.  The  United 
fitotes  may  perhiips  borrow  money  at  4^,;  per  annum,  when  indi- 
Idual  States  would  have  to  piiy  5  or  Q^,  and  milroad  companies 
ll  or  V>%,  A  corresponding  difference  is  found  in  promissory 
«  made  by  individuals  and  business  Snns. 
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S88m  The  range  of  the  second  is  goremed  by  the  cnnencj 
price  of  gold,  and  when  there  is  no  depreciation  of  paper  money 
this  element  of  variation  is  removed.  The  purchase  of  a  gold 
draft  when  gold  is  quoted  at  112,  and  the  same  purchase  when 
gold  is  at  100  woald  illustrate  this  point 

S89»  1.  The  range  of  the  third  may  be  said  to  be  between  4 
and  24^  per  annum. 

2.  The  markety  or  ruling  rate  of  inierest,  depends  mainly 
upon  the  rate  of  profit  with  which  capital  can  otherwise  be  em- 
ployed. New  countries,  rapidly  developing,  famish  profitable 
investments,  and  therefore  sustain  a  high  rate  of  interest  Sudden 
expansions  and  contractions  of  currency  temporarily  affect  the 
rate,  causing  it  to  fall  with  the  expansion  and  rise  with  the  con- 
traction, but  a  continued  increase  in  the  supply  of  money  stimu- 
lates price:?,  awakens  enterprise,  and  increases  the  profits  in  busi- 
ness and  speculation,  thereby  raising  the  rate  of  interest  propor- 
tionably. 

Jf>0.  1.  The  rate  of  interest  does  not  express  the  value  of 
money,  but  only  the  value  of  the  use  of  it  for  a  limited  time,  or 
rather,  it  expresses  the  value  of  the  use  of  the  capital  or  credit 
measured  by  money. 

2.  Money,  from  its  nature,  is  always  cheap  when  prices  are 
dear,  and  vice  versa ;  for  as  money  measures  the  value  of  other 
commodities,  so  the  comparative  price  of  the  standard  articles  of 
commerce  measures  the  relative  value  of  money.  Generally,  when 
money  is  cheap,  interest  is  high.  For  many  years  money  has  been 
cheajxT  in  the  United  States  than  in  England,  but  during  the 
whole  time  the  rate  of  interest  has  ruled  higher.  In  the  early 
history  of  California  money  was  exceedingly  cheap,  but  the  rate  of 
interest  remarkably  high. 

3.  The  current  rate  of  interest  is  also  made  higher  from  the 
effect  of  unwise  usury  laws,  and  laws  under  which  the  collection 
of  valid  claims  can  be  enforced  only  after  a  protracted,  uncertain, 
and  expensive  prosecution. 

4.  There  are  many  other  causes  that  occasion  remarkable  fluc- 
tuations in  the  market  rate  of  interest,  as  war,  commercial  revul- 
sions, etc.  Unlimited  confidence  in  business  encourages  a  high 
rate  of  interest,  while  excessive  caution  and  distrust  cause  it  to 
decline. 
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5.  Afi  a  general  rule,  the  market  rate  of  interest,  like  the  price 
of  exchange,  is  not  aubject  to  arbitrary  contrwl,  but  is  the  resuUuut 
of  sundry  contributing  causes ;  and  whatever  legislation  is  ueoes- 
aary  should  be  expended  on  the  cause  rather  Lhon  on  the  effecL 

BANKERS'     ACCOUNT     CURRENT. 

SSI'  Bankers  frequently  receive  and  pay  interest  on  the 
account  current  with  their  correspondents  and  depositors,  paying 
interest  on  the  deposits  and  receiving  interest  on  the  over-drafts. 
A  settlement  occurs  once  in  3,  C,  or  12  months,  as  custom  or 
special  agreement  may  dictate,  at  which  time  the  balutico  of 
iaUTi'st  is  entered  to  the  debit  or  credit  of  the  account,08  the  caae 
may  he.  alter  which  ii  draws  interest  the  some  as  other  items  in 
the  aciMunt  The  principle  involve-d  in  this  kind  of  interest 
account  forms  the  luisis  of  the  "Mercantile  Uule"  in  Partial 
I^iymenta,  as  given  in  this  work. 

ff92.  The  process  of  computing  the  interest  on  such  account, 
ia  made  easy  by  the  use  of  the  foUowing 
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Divide  the  mm  of  till  Ike  dailij  balances  by  6,  and  ike  quo- 
tient, after  pointing  three  places  for  decimals,  will  bo  the  intereat 
required. 

Notes. — 1.  It  Is  evident  tliat  narh  dnily  bnlanre  draws  itilprest  imp  day. 
The  interoBt,  tlien.  of  the  aum  of  dailv  baltincea  for  ono  day  is  all  tUat  is 
mqnirrd. 

2.  If  tlio  daily  balance  remains  tbc  same  for  several  days,  instead  o: 


Uiif;  down  the  amount  aa  many  llmeB  aa  tliero  ai 
tbe  balaui'o  into  die  number  vt  dnya. 

S.  If  tlii>  balances  arc  soioetiiUL'S  debit  and  s 
diflfen-nro  Iwliveen  tlicir  earns  hetntv  dividing 
A.  The  above  rule  givea  tlie  interest  at  0 
divide  by  0  instead  of  6.     For  3!,  divide  by  12. 
'«  niay  be  found  by  dividing  30  by  tUu  ti 

n  at  6(,  the  interest  for  any  otlier  rate  may  be  found  by  alii|uiit  parts, 
a  dtlTtirent  rate  of  interest  is  to  be  charged  on  tlic  over-drafts  or 
ries,  itie  footing  of  tlii'  dnily  balances  should  be  dividi'd  by  Iliuir 
>jirinte  divliinn<  bi'fore  siiblrai'tinD. 
'  S9-t.  The  following  abbreviated  form  will  serve  to  illustrate 
B  fbrugotng  rule: 


e  the  product  of 


credit,  take  the 

To  find  the  interest  at  4< 

In  general,  the  divisor  for 

Or,  having  found  the 
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Acconnt  Current 

Dally  Balances. 

Total  DBQyBilneiC 

1869. 

Db. 

Cb. 

Db. 

Cb. 

Db. 

Cm. 

July     1 

$500 

500 

000 

2 

$200 

100 

400 

400 

8 

75 

825x17= 

IHI86 

20 

500 

825x10= 

8860 

80 

1000 

175 

X   6= 

875 

Aug.    4 

875 

200  X 10= 

9000 

14 

125 

250 

825x80= 

9700 

Sept.  13 

125 

450x10= 

4S00 

23 

1000 

1450  X  8= 

11600 

Int.  4.68 

42525 

Bal. 

1454.68 

875 

2854.63 

2854.68 
$1454.68 

0) 

41.650 
$4.68 

Oct.    1 

By  Bal. 

Int.  at  ^ 

BANK    CLEARING    HOUSE. 

S04.  The  "Clearing  House"  is  a  voluntary  association  of 
such  banks  as  may  become  members  of  it,  for  the  conyenience  of 
making  daily  settlements  of  circulating  notes,  checks,  drafts,  and 
other  items  due  among  themselves.  This  was  formerly  done,  at 
great  expense,  loss  of  time,  and  mucli  risk,  by  messengers,  who 
were  obliged  to  go  from  bank  to  bank,  with  the  certificates  of 
debt  in  their  hands,  often  occupying  a  whole  day  in  large  cities, 
where  banks  were  numerous.  The  present  system  was  first  adopted 
in  New  York,  and  is  now  deemed  indispensable  among  its  seventy 
banks. 

30Jj»  1.  The  plan  of  clearing  is  as  follows:  A  manager  is 
elected,  who  superintends  the  clearing.  A  desk  is  assigned  to 
each  bank,  at  which,  at  the  hour  of  clearing,  the  bank  is  repre- 
sented by  its  clerk  and  messenger.  The  messenger  has  in  his 
possession  all  evidences  of  debt  against  each  bank,  strapped  up 
and  marked  with  the  amount  due,  ready  for  delivery.  Each  bank 
clerk,  on  entering  the  clearing-house,  hands  to  the  manager  a 
memorandum  of  the  amount  he  brings  to  the  clearing-honfle 
against  all  the  other  banks.  This  amount  is  placed  to  the  credit 
of  the  account  of  his  bank  with  the  clearing-house. 

2.  At  a  given  signal  from  the  manager,  the  messenger  fro© 
each  bank  delivers  to  the  clerk  of  every  other  bank  in  due  order, 
the  package  of  checks  and  other  certificates  of  indebtedness  which 
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%e  may  have  against  that  bank,  with  a  memoraadum  of  the  total 
amouDt 

3.  When  this  delivery  is  completed  by  all  the  banks,  each 
clerk  foots  up  the  amount  so  delivered  to  Lim  by  the  meaaengers 
of  all  the  other  bauks.  This  amount  is  to  the  debit  of  his  back, 
and  if  it  is  greater  than  the  amount  brought  by  him  to  (he  cli'or- 
ing-houee,  his  bank  is  a  debtor  bank  to  the  clearing-house,  and  if 
leffi,  then  it  is  a  credit  bank. 

4.  To  avoid  any  errors  in  the  footings,  each  clerk  now  hands 
the  mauager  a  memorandum  of  the  amount  which  he  has  received 
from  tJiG  other  bauks.  which  amount  is  placed  by  the  manager  to 
his  debit.  It  is  ei"ident  thut  the  total  of  these  debit  balances  must 
jnat  equal  the  amount  of  credit  balances  handed  in  at  the  com- 
mencemcnt  If  they  do  not  balance,  there  is  an  error,  which  must 
be  corrected. 

5.  Thp  amount  due  from  the  debtor  banks  will  now  just  eatisfr 
the  claims  of  the  creditor  banks.  At  a  stipulated  hour  these 
balances  must  bo  paid  into  the  clearing-house,  and  the  creditor 

^^Rnks  mast  be  t1iei-e  to  receive  their  balunces. 

^^L   6.  Thiia,  in  ten  minutes  time,  nan  be  cleared  many  millions  in 

^HUsncea,  by  means  of  a  resulting  ditTcrence  of  but  a  few  thousand, 

^iod  without  any  risk,  loss  of  time  or  trouble.    The  daily  clear- 

ancoa  at  the  New  York  Association  range  from  seventy  to  one 

liimdre<l  milllnns,  and  are  often  settled  by  lesa  tlian  two  millions.- 

7.  The  Clearing  House  Association  also  serves  the  purpose  of 

cetablisbing  rules  for  the  general  guidance  of  the  banks,  and  flir- 

nishce  a  common  meeting  ground  for  discussing  the  business  and 

financial  questions  of  the  day,  that  so  intimately  concern  their 

proqierity,  and  the  neliore  of  the  whole  huaiDess  community. 

^^^  1.  A  national  bank  organized  with  a  capital  of  tl^OOOO,  and, 

l^^within  four  months  after  commencing  business,  deposited  with 

the  Comptroller  of  the  Currency  United  States  bonds  reqoircd  by 

law  of  the  following  amounts  and  current  market  value,  viz.: 

0  of  1862  quoted  @  108,  #20000  of  1864  ®  lOTJ,  $15000  of 

7  ®  110^,  «30000  of  1868  @  11 1.     What  jicr  cent,  of  the  whole 

|)ital  waa  deposited  ?    What  amount  of  notes  should  the  bonk 
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receive  to  issue  for  circulation,  on  the  basis  of  90%  of  the  cairent 
value  of  the  bonds  ? 

2.  What  must  be  the  capital  of  a  bank  to  entitle  it  to  ianie 
circulating  notes  to  the  amount  of  IG9984  if  60^  of  its  capital  be 
paid  in  and  the  current  value  of  its  securities  deposited  be  at  B% 
premium  ? 

3.  The  number  of  national  banks  in  operation  in  the  United 
States  at  the  close  of  1870  was  1627,  with  an  aggregate  capital  of 
$430,478,000,  and  a  circulation  of  $299,729,000.  In  16  specified 
cities  there  were  215  of  these  banks  with  a  capital  of  $185,641,000. 
What  was  the  average  capital  of  each  of  the  others  ?  What  was 
the  entire  circulation  of  the  215  banks,  and  the  entire  circulation 
of  the  others,  apportioning  the  circulation  in  the  same  ratio  as  the 
capital? 

4.  In  January,  1869,  there  were  110  savings  banks  in  the  State 
of  New  York ;  these  had  received  during  the  previous  year 
$110,148,050  from  588,506  depositors,  and  had  allowed  $8,666,374 
interest  In  January,  1870,  there  were  133  savings  banks  in  the 
same  State  that  had  received  $133,389,700  from  651,474  depositors, 
and  allowed  $10,320,207  interest  in  the  previous  year.  What  was 
the  avenige  credit  of  each  depositor  in  each  year  ?  Wliat  was  the 
per  cent  of  increase  of  the  aggregate  deposits  in  the  second 
year? 

5.  The  aggregate  amount  diie  the  651,474  depositors  in  the 
New  York  State  savings  banks  in  1870  was  $194,360,000,  and  the 
savings  banks  of  the  New  England  States  owed  $218,378,685  to 
their  790,058  depositors.  What  was  the  average  credit  of  each 
deposit-or  in  New  York  ?  In  New  England  ?  What  per  cent 
greater  was  the  credit  of  each  depositor  in  New  York  than  in  the 
New  England  States  ? 

6.  The  savings  deposits  in  the  State  of  New  York  were,  in 
1859,  848,194,847;  1860,  $58,178,100;  1864,  $93,786,384;  1865, 
$111,793,424;  1869,  $169,808,078;  1870,  $194,360,217.  AUow- 
ing  01  ,Vo  P^r  cent  of  the  aggregate  deposits  for  1870  to  have 
been  in  New  York  city,  what  was  the  amount  of  the  same? 
What  was  the  per  cent,  of  increase  from  1859  to  1860  ?  1864 
to  1805  ?     1809  to  1870  ? 

Note. — Find  the  time  of  maturity,  the  discount  and  proceeds  of  thfi 
following  notes : 
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I  7.     47oa  Boston,  Aug.  10, 1869. 

Thr^o  months  after  date  I  promise  to  pay  to  Samutl  Brown, 
k  ordiir,  ut  the  Secoiid  National  Bank,  seven  hundred  uiid  fifty 
value  received. 

laatodSeptl.  Geo.   P.   RiCE. 

#1200,  luUJCABTiin.  Pbsh  ,  May  XI,  1888. 

y  duvfl  ttflfr  date  we  jointly  and  severnlly  promise  to  pay 
I  MjTon  H.  Strong,  or  order,  twelve  hundred  dollars,  without 
1 ;  value  received. 

Wm.  T.    fiRAT. 

Chas.  R.  Fox, 
Lt  skBturitf  should  be  tAkoa  ns  ilie  bnda 


attiun,  with  interest  after  o 


kSbeoanled  Ma?  34. 
k-KoTK. — The  amount  ol 
■  diacauoting. 
MOOO. 

t  Ninety  days  after  date,  for  v. 


La  FATmrE,  Inn,,  July  IB,  1871. 
.lue  received,  I  promise  to  pay 
Bnrling  three  thoneand  dollars  at  the  First  K^ational 
ludianapolis,  without  relief  from  valuation  or  ajipraise- 
».  JOBIAH  BlDDLE, 

^Stoeawited  Jul;  27. 

10.  t37t!5jYo-  Trenton,  N.  J..  Aug.  23, 1870, 
Four  munlha  after  date,  for  value  received,  I  promise  to  pay 

Bnell  Anderson,  or  hearer,  two  thousand  seven  hundred  aixty-five 
and  lYrt  dollnrs,  with  intereet  after  two  months,  without  defalca- 
tion or  discount.  Lemuel  Tbituan. 
DiBCouiitcd  Bejit.  B. 

11.  Whatwonid  be  the  proceeds  of  a  note  for  $3230  due  in 
MO  days  at  Ci%  interest,  dated  Nov.  10,  ISJO,  and  discounted  Jan. 

lan,  otlO^? 

.KOTB.— Til?  nmoant  st  mntarity  <193  dayx  at  GO=l^'>IO-^.  wliidi  dls- 
lOl  tnr  UO  daya  (Jan.  12  to  March  13),  aObrda  |3!:ei.3fi  proceeds. 

12.  A  note  of  »4800,  dated  Slay  16,  1871,  and  payable  in 
with  interest  at  7?,',  was  discottnted  July  10,  1871,  at 

What  was  the  diaconnt? 
KOTE. — Compate  the  bank  discount  (or  133  dajB  on  the  omouot  of  the 
note  for  A  m.  3  d. 
,  13.  A  note  of  «1C50,  dated  Feb.  7,  1871,  due  in  4  months, 
b  intereet  at  G;^,  waa  disoonnted  April  li  at  10^    What  were 
■  prDoecds  ? 
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14  For  what  amount  mnst  a  note  be  made  for  ninety  days  io 
afford  ^7520,  if  discounted  at  Sf^  ?  What  would  be  the  pieaent 
worth  of  the  note  without  grace  ?    (Ait  512,  3.) 

15.  What  rate  of  interest  is  paid  in  getting  disoonnt  tar  117 
davs  at  6^  ? 

Note. — ^Tbe  per  eent.  of  disooont  for  the  time  is  to  be  rpgarded  as  the 
interest  on  the  per  cent,  of  proceeds  ss  a  princqial,  and  asX+jP=rxT 
(Art.  506 >,  hence  irate  qfditeouni  x  Ty-i-Proet^de  $=rate  of  interest  x T« and 
dividing  the  dividend  hj  T  (Art.  146\  the  eqnatioa  baeomes  rate  itfditimaU 
-+■  Prortrds  *i  =  rate  of  interest.  Thos,  discoont  at  6?  for  (117  +  8)  120  dajs 
would  afford  98 «  proceeds,  and  .06  -t-M  =M^^,  rate  ofintertMe. 

Proof. — ^The  intt;rest  on  98;;?  of  any  principal  for  120  daya  at 
^i%^  equals  the  interest  on  the  whole  principal  for  the  same  time 

RULE. 

Divide  the  rate  of  discount  by  the  per  cent,  of  proceeds  far  tk$ 
time,  to  find  an  equivalent  rate  of  interest. 

16.  What  rates  of  interest  are  equivalent  to  4,  6,  7  and  10  per 
per  cent,  discount  for  60  days  ? 

17.  What  rate  of  bank  discount  for  117  days  is  equivalent  to 

e^c  interest  9 

Note. — Discount  being  included  in  the  amount  on  which  it  is  computed, 
the  amount  per  cent,  of  anv  principal  at  interest  for  anj  given  time  mar  be 
taken  as  the  base  of  discount,  and  {rate  of  interest  x  T)  -i-  Amount  S  =  rate 
ofdiM-ount  X  T,  and  (Art.  146)  rate  of  interest  ■+-  Amount  %  =  rate  of  ditewnL 
Thus,  interest  at  ^  for  120  days  would  afford  as  the  amount  of  the  principal 
102;  of  it,  and  .06  -*- 1.02  =.05!  {,  rate  of  discount. 

Proff. — The  interest  on  102^  of  any  proceeds  for  120  days  at 
5i-j^  equals  the  interest  on  100^  of  the  same  proceeds  for  the 
same  time  at  6^, 

RULE. 

Divide  the  rate  of  interest  by  the  amount  per  cent,  oftheprifr 
cipalfor  the  given  time,  to  find  an  equivalent  rate  of  discount. 

18.  What  rates  of  bank  discount  for  87  days  are  equivalent  io 
5,  6,  7  and  8  per  cent  interest  ? 

19.  How  much  would  be  gained  or  lost  by  paying  2%  interest 
per  month  for  6  months  on  $2000,  rather  than  getting  the  same 
discounted  for  5  m.  27  d.  at  the  rate  of  24^  per  annum  ? 
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20.  Wtat  does  ct  bank  make  on  $250000,  if  it  pays  G^  interest 
on  it  for  one  year,  and  di»30unU  it  all  ut  10;;/,  ou  nn  average, 
every  GO  days  ?  How  many  ditys  in  the  last  term  of  discount  in 
tbo  year,  if  it  be  the  year  1870  ? 

EXCHANGE. 

597.  When  a  purchase  is  made,  a  satisfactory  equivalent  is 
rendered  by  the  purchaser  iu  various  ways.  It  nwy  be  by  labor 
or  services,  or  he  may  give  other  commodities  in  exchange,  which 
last  transaction  ia  called  barter.  He  may  give  gold  and  silver, 
which  are  also  commodities  of  an  equivalent  value,  but  called 
money,  because  they  are  serviceable  mainly  in  making  other  pur- 
chases, thereby  fiicilitating  several  transuclions  iu  barter.  Fre- 
quently, however,  no  equivalent  ia  rendered ;  but  an  obligation 
merely  on  the  part  of  the  purchaser  for  a  fixed  amount  is  recog- 
nized by  both  purchaser  and  seller.  This  constitutes  debt  on  the 
part  of  the  purchaser,  and  credit  on  the  part  of  the  seUor,  and  is 
expressed  in  the  denominations  of  the  "  money  of  account"  If  now 
the  debtor  gives  a  written  obligation  to  pay,  in  the  form  of  a  dut 
bill  or  promissory  note,  this  evidence  of  credit  with  tlie  holder 
may  be  transferred  as  other  property,  and  another  become  the 
litor.  In  bookkeeping,  the  account  with  tlie  seller  is  closed, 
"Bills  Payable"  receives  the  credit.  Instead  of  giving  his 
I  promiaaory  note,  he  may  use  those  which  he  himself  has 
Esved  in  the  same  way ;  as  for  example,  bank-notes  which  were 
i  aspressly  for  this  kind  of  circulation.  When  bank-notes, 
t  certificates  of  deposit,  ore  held  as  evidence  of  debt  against  a 
{ok,  the  debt  is  collected  by  the  return  of  these  to  the  bank.  If 
■  be  aa  account  current,  and  kept  by  a  pass-book,  it  is  sujiject  to 
tafts  or  checks. 

'  Sfi8.  The  facility  with  which  bnainess  is  transacted  by  means 

of  drafts  or  other  paper  substitutes  for  money,  has  given  to  tbo 
li  term  Exchange  a  technical  use,  and  now  signifies  the  method  of 
^^^uking  payments  in  dintant  places  by  the  use  of  Drafts  or  BiUa 
^^V  Exchange,  without  the  transmission  of  money.  The  busine^ 
^^Bnsuatly  transacted  through  hankers,  who  buy  the  credits  payo- 
I  bic  in  distant  places,  and  iicll  to  those  having  payments  to  make 
in  those  places. 

S99.  To  illustrate,  suppose  the  pork  dealers  of  Cincinnati  to 
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send  their  pork  to  New  York  for  sale,  and  receiTC  for  it  gold, 
which  is  returned  to  them  by  express.  Suppose  also  the  diy- 
goods  merchants  of  New  York  to  send  their  goods  to  Cincinnati 
for  sale,  and  receive  for  them  gold,  which  is  returned  to  them  by 
express.  K  the  pork  purchasers  in  New  York  had  paid  the  diy- 
goods  merchants  there,  and  the  dry-goods  purchasers  in  Cincin- 
nati had  paid  the  pork  dealers  there,  the  whole  business  might 
have  been  closed  without  the  risk  and  expense  of  transmitting 
gold  either  way.  This  would  be  done  by  the  pork  sellers  draw- 
ing drafts  or  orders  on  the  pork  buyers,  in  £Eivor  of  the  diy- 
goods  buyers,  who,  having  paid  for  Uicse  drafts,  would  forward 
them  to  the  dry-goods  sellers  in  payment  of  their  purchase. 
These  drafts  being  presented  to  the  pork  buyers  would  be  cashed, 
and  thereby  the  debts  arising  in  both  cities  liquidated  without  the 
transmission  of  any  money.  In  making  this  system  general,  to 
include  all  kinds  of  trade  in  many  dififerent  places,  it  would  fre- 
quently be  very  difficult  for  those  having  bills  of  exchange  to  sell 
to  find  buyers,  and  vice  versa. 

An  exchange  broker,  or  bank  of  exchange,  will  obviate  this 
difficulty.  They  bring  the  buyers  and  sellers  together,  by  buy- 
ing bills  with  their  own  capital,  and  sending  them  forward  for 
credit,  then  selling  their  own  drafts  drawn  against  this  credit,  in 
amounts  to  suit  purchasers.  If  between  any  two  places  the  amount 
of  bills  bought  equals  those  sold,  then  no  gold  need  be  transmitted, 
and  the  difference  between  the  buying  and  selling  rate  would  be 
the  commission  charged  by  the  broker  for  his  services,  use  of  Iii3 
capital,  and  risk  in  buying  such  drafts  as  would  not  be  honored. 

000,  A  Jiill  of  Exchange  or  a  Draft  is  a  written  or 
printed  order  of  one  person  uj)on  a  second  to  pay  a  certain  sum 
of  money  to  a  third  person,  to  his  order,  or  to  the  bearer.  Bills 
of  Exchange  afford  a  convenient  method  of  paying  amounts  doe 
in  distant  places  without  the  transmission  of  money,  by  setting 
off  a  debt  due  in  one  place  against  a  debt  due  in  another  pla<«. 
(See  Art.  599.) 

(iOl.  L  [Common  form  of  a  draft, 1 

11000.  OiEVELAND,  O.,  Xov.  6, 1871. 

Sixty  days  after  date,  pay  to  the  order  of  J.  F.  Whitelaw  onB 
thousand  dollars,  and  place  to  the  account  of 

To  Messrs.  Smith  &  Bbown,)  ALBERT  ClaBK. 

New  York.  ) 
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one 


%.  The  person  making  a  draft  is  called  the  drawer ;  the  per- 
-n  to  whom  the  oiiler  is  mldressed  hs  called  the  drawee  ;  and  the 
_  one  to  nhuni  the  umoiint  is  payable  is  culled  ibe  payee. 

3.  If  ihti  drawee  accepts,  by  writing  iiis  name  ucrosa  the  face 
r  tliG  bill,  under  the  word  "  acceptc^d,"  he   Iheu   becomes  an 
Va^tjflor,  and  the  inetrument  is  then  called  an  a^eeplattce. 

•L  If  the  payee  writea  hia  name  upon  llie  back  of  a  note  or  bill 

of  escliange  he  becomta  an  iridorser.    The  person  to  whom  it  ia 

tnmsferred  by  iudorsement  ia  called  an  indorsee. 

^^    The  words  "or  order"  need  not  be  repeated  in  an  indorsement 

^m    (iO'-i>  1.  A  Foreign  Bill  is  a  draft  made  in  one  conntry  but 

K'll^hle  ill  another. 

In  Crtraraercial  Law  each  of  the  United  States  ia  regarded  as 
a  sepamle  country,  so  that  bQIs  drawn  in  one  State  and  payable 
in  another  aK  foreign  bills. 

2.  A  Domestic  or  Inland  BiU  \s  a  draft  payable  in  the  country 
htSK  drawn. 

3.  Time  Bills  are  those  R'quiring  payment  at  a  certain  speci- 
fied time  after  sight  or  after  date.  All  others  are  payable  on 
dumaiid  or  tit  Bight.  When  time  liilld  aro  drawn  "occeptauce 
waived,"  they  may  be  held  till  maturity  before  being  presented  to 
the  drawee ;  otherwise,  they  should  be  presented  immediately  for 
acceptance. 

K4.  The  essential  of  a  promissory  note  belong  also  to  a  bill  of 
^ange,  and  the  drawee  must  be  s^wcifiod  in  the  latter, 
excl 
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G03,  To  nnderstand  the  ([notations  of  preminm  or  discount 
B  exchange,  it  is  necessary  to  consider  the  currencies  of  the  dif- 
ferent places.  Supposing  gold,  aa  &  metal,  to  be  so  distributed  as 
to  have  in  all  places  a  uniform  intrinsic  value,  and  gold  coin 
to  be  the  only  currency,  the  true  par  of  exchange  between  two 
countries  w  Oie  erarl  equivalent  of  gold  in  the  standard  c<tin  of 
one  country  compared  with  the  gold  in  the  coin  of  the  other.  It, 
however,  gold  is  the  standard  of  currency  in  out?  country,  and 
silver  in  the  other,  the  relative  intrinsic  valuL'S  of  the  two  must  be 
compared.  This  need  be  computed  only  when  the  cuius  and 
^^ontj  of  account  in  the  two  countries  oro  different. 
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G04*  By  comparing  French  coin  with  that  of  the  United 
States,  we  find  20  francs  Louis  Napoleon  equal  to  $3^  or  one 
dollar  in  gold  equal  tx)  5  francs  and  21  centimes  nearly,  or  S^Vs 
francs.  The  quotations  of  Paris  exchange  are  usually  made  in 
this  way,  without  involving  percentage.  If  a  bill  of  exchange  for 
more  than  521  francs  can  be  bought  for  1100,  Paris  exchange  is 
at  a  discount;  if  less,  it  is  at  a  premium,  and  the  quotations 
express  the  number  of  francs  that  can  be  thus  bought. 

G03*  The  sum  mentioned  in  a  bill  of  exchange  on  a  foreign 
country  is  usually  expressed  in  the  denominations  of  the  money 
of  account  in  the  place  where  it  is  made  payable.  Compntations 
in  foreign  exchange,  therefore,  require  the  use  of  tables  of  foreign 
money,  including  the  comparative  values  of  the  coins  or  curren- 
cies in  those  countries.    (See  Part  Third  for  these  tables.) 

STERLING    EXCHANGE. 

GOG*  1.  Comparing  the  sovereign  of  England  with  the  half 
eagle  of  America,  for  instance,  we  find  the  sovereign  to  weigh 
123.3  grains,  of  which  916J  thousandths  of  it  is  pure  gold.  The 
half  eagle  weighs  129  grains  and  900  thousandths  pure  gold.  If 
we  reduce  the  fineness  of  the  sovereign  to  that  of  the  half  eagle, 
without  changing  its  value,  it  must  weigh  125/0^^^5  grains.  In 
this  estimate  the  alloy  is  reckoned  of  no  value.  To  ascertain  tlie 
true  equivalent  we  have  this  simple  proportion,  129  grains :  125^83 
grains : :  $5  :  $4.8675. 

2.  As  the  weight  and  fineness  of  the  sovereigns  coined  pre- 
viously to  the  present  reign  were  somewhat  less  than  the  value,  as 
derived  above,  the .  average  value,  as  fixed  by  our  mint,  is  $4.84 
A  new  Victoria  sovereign,  however,  is  worth  |t4.8G|.  A  pound 
sterling  (£)  is  a  denomination  in  the  money  of  account  only; 
the  sovereign  is  a  coin  of  an  equivalent  value.  It  f4)llow8  from 
the  above  that  exchange  on  London  is  par  when  a  bill  for  JClOO 
can  be  bought  for  $486.75  in  American  gold. 

3.  The  comwofi  quotations  are  based  upon  a  purely  fMwniW 
value  of  the  i)ound  sterling,  viz.:  $4.44^,  for  that  is  not  novito 
value  in  any  other  sense. 

True  value  of  the  pound  sterling,       •        .        .    $4.8675 
Nominal        «  *'  ...      4.44444- 

Dificrence=9A^  (nearly)  of  the  nominal  par,     .        .4230 
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4.  When  the  quolations  ore  109  j^^,  sterling  exchange  is  really 
at  par;  wlieu  110;;,  it  ia  at  uprcmiiim;  when  109^,  it  is  at  a  dia- 
couuC  QLiutaliotia  lire  generally  m^e  on  Btcrliug  bills  drawn  at 
GO  days'  sight.  As  the  cost  of  transmitting  gold,  including  iusar- 
aacc,  is  alwut  equal  to  the  interest  on  the  bill  for  60  days,  the 
time  for  the  passage  of  both  being  the  same,  remittances  often  are 
made  in  llicfo  time  drafts,  for  which  the  same  is  paid  as  for  eover- 
eigns  of  eijiiivuk'nt  amount 

607.  RULE     FOR    STERLING    EXCHANGE. 

To  SiO  add  the  premium  on  SiO,  at  the  quoted  rate.    By  fkit 
n  fMiUiply  the  amount  of  sterling  exchange  expressed  in  pounds, 
i  divide  tht  product  by  9.     The  quotient  will  he  the  value  in 
{For  another  Rule,  see  Art.  428.) 

EX  A  M  P  LES, 


1.  Wliat  will  a  bill  for  £22*  5s.  6il 

cost  in  New  York  whea 

rlilig  exchange  is  pur,  (luotcd  at  109^ 

%  or  9Jg  premium  ? 

je224  5s.  60. 

40. 

J3^     -sr 

^%=  3.80 

179.8 

43.80 

era 

898, 
10.96    •^ 

^B            I'OSS 

( 

^k  9)9823.245 

'i 

«109l.47     Ant. 
«.  What  will  a  bill  for  £175  19s.  8d.  cost  in  New  York  when 
iterling  exchange  is  quoted  at  1101  ? 
^^     3.  What  amount  of  sterhng  exchange  ®  111  can  be  pnrchased 
^kr  »3r>(>0  ? 

^^v   i.  What  would  be  the  cost  of  the  following  bill  ®  &j  premium  ? 
^^Hl"  New  York,  Aug.  82, 1871. 

Sixty  daya  after  aght  of  this  Second  of  Exchange  (First  and 
Third  of  same  tenor  and  date  unpaid)  piiy  to  the  order  ofThomaa 
Ut«:  oni)  hundred  twenty-five  pminds,  value  received,  and  charge 
int  of  Saudel  Hatcu  &  Co. 

%9o  Baows,  Pmn.Er  &  Co., ) 
London.  \ 
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NOMINAL    EXCHANGE. 

60S.  Inasmuch  as  increasing  the  supply  of  even  a  metallic 
currency  depreciafces  its  relative  value,  the  nominal  exchange 
between  two  places,  using  the  same  kind  of  currency,  with  the 
same  mint  standard,  will  be  in  favor  of  the  place  having  the 
smallest  amount  of  currency  in  proportion  to  its  business  wanti^ 
and  therefore  having  the  least  depreciation.  The  nominal  ex- 
chmige  is  then  measured  by  the  excess  of  the  market  price  of 
"bullion  above  the  mint  pricey  and  is,  so  far,  unfavorable.  A 
depreciation  of  metallic  currency  which  affects  the  nominal  ex- 
change may  also  be  occasioned  by  abrasion  or  wear  of  circulation, 
or  by  making  only  one  of  two  metals  legal  tender  where  the  other 
is  in  general  circulation.  It  will  bo  observed  that,  although  this 
"exchange,"  which  is  merely  nominal,  almost  universally  enters 
into  the  quotations  of  exchange  between  different  countries,  it 
belongs  rather  to  the  exchange  of  currencies  in  the  same  country, 
and  expix'sses  the  difference  between  the  current  and  the  standard 
moneys  of  that  place. 

60!>.  Agio,  meaning  *^  difference,"  is  the  proper  term  to 
express  this  nominal  exchange  when  considered  alone.  In  the 
United  States  tlie  exjx^nse  of  sending  coin  to  and  from  New  York, 
by  the  modem  express  companies,  being  so  trifling,  the  premium 
on  New  York  exchange  must  always  be  very  nearly  the  same  as 
on  coin.  The  fluctuations  in  the  nominal  rate  of  exchange,  or 
agio,  where  a  depreciated  pai)er  currency  is  used,  will  be  much 
greater  than  if  the  currency  were  coin  or  its  equivalent,  for  the 
reason  that  the  depreciation  will  be  more  variable.  Sometimes 
the  scarcity  of  such  currency,  compared  with  business  wants, 
raises  its  current  value  temporarily  to  nearly  par  with  coin.  Just 
so  for  the  nominal  exchange  disappears.  Bank-notes  that  can  be 
converted  into  coin  at  less  expense  than  the  usual  local  currency 
are,  for  that  place,  at  a  premium.  Those  convertible  at  a  greater 
expense  are  at  a  discount,  and  are  called  uncnrrent.  Indeed, 
notes  of  local  currencv,  when  removed  fW)m  their  native  habita- 
tion,  resemble  bills  of  exchange  on  the  places  where  they  are 
redeemed,  and  are  bought  and  sold  at  nearly  the  same  rates  as 
exchange.  The  "National  Currency"  tends  to  bring  nominal 
exchange  to  par. 


EXCHANGE. 


1^ 


COURSE    OF    EXCHANGE. 

CIO.  naming  ascortuint'd  the  par  of  exchange,  we  have  a  basis 

computation.    The  nominal  exc/utnge  modifies  that  compute 

by  ehowiug  the  relative  value  of  the  metallic  currency 

it«d  by  scarcity  and  abundance  or  abrasion,  and  abu  the 

ircciation  arising  from  the  use  of  a  paper  cumincy  not  cf|niva- 

leiit  to  CdiD,  though  beariag  thu  same  deiiomiaation  in  the  muuoy 

of  account 

at  1.  TJie  c(nirse  of  exchange  relates  to  Hie  relative  supply 
gild  demand  for  bills,  or  the  relative  unioant  of  indebtediieas 
between  different  countries  or  cities.  If  tlie  debts  and  credits 
between  two  countries  are  eqniil,  the  real  exchange  is  at  pur ;  if 
unequal,  it  will  fluctuate  with  the  iuequalily.  If  New  York  owes 
Xiondun  more  than  London  owes  New  York,  bills  on  Limdon  will 
be  at  a  premium.  Tlie  range  of  this  course  of  exchange  will  bo 
limitfil  by  the  expense  of  transmitting  coin  or  bullion,  and  the 
premium  caunot  for  a  long  time  exceed  that  expense. 

0J3.  Although  the  direct  commerce  between  two  separate 
nations  may  bo  very  unc(|Ual,  yet  the  total  amount  of  importa- 
tions to  any  country  are  for  the  most  part  paid  for  by  its  exporto- 
tions,  through  the  agency  of  bills  of  exchange,  drawn  against  the 
latbiT,  and  transmitted  to  other  countries  in  payment  of  the 
former.  Sometimes  it  is  effected  by  a  succession  of  bills  drawn 
by  bankers  through  intermediate  jioints,  or  a  more  circuitous 
route,  which  gives  rise  to  Cireular  Exchange  and  an  Arbitration 
of  Exchange.  For  example,  a  merchant  in  New  York  may  ri'mit 
to  Hamburg  by  buying  first  a  bill  oil  Paris,  and  then  by  Jiia  agent 
lother  on  Loudon,  and  there  a  bill  on  llamburg.  Remittances 
remote  points  are  more  frettuently  made  by  bankers'  lulls  drawn 
on  some  oummcrcial  center,  where  other  tiankers  are  accnstumed 
to  kwp  an  account,  so  that  they  may  l>e  easily  negotiated,  makiiig 
the  place  thereby  a  kind  of  clearing-house.  Thus,  London  has 
styled  "tho  clearing-house  of  the  world."  Nearly  all  our 
i;R  ti-ade  is  getlled  through  England  and  France.  In  like  man- 
remittances  between  inland  towns  in  the  United  States  are 
le  in  drafts  on  New  York.  The  course  of  exchange  between 
idon  and  New  York  does  not  arise  alone  from  the  commerce 
n  the  two  cities,  but  from  all  that  commeroo  that  is  settled 
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for  through  those  places.  Thus,  if  we  pay  for  oar  importatioiis  of 
tea  with  bills  on  London,  our  balance  of  payments  vdth  London 
is  affected  the  same  as  if  the  tea  came  directly  from  Lcmdon. 
(See  Art  617,  etc.) 

613.  The  current,  or  computed  rate  of  exchange,  indndes 
both  the  real  and  nominal  exchange,  taking  the  true  par  for  a 
basis.  Within  tlie  United  States  it  is  reckoned  by  percentage. 
Between  the  United  States  and  England  it  is  reckoned  also  hj 
percentage,  but  the  true  par  is  at  a  premium  above  an  assumed 
fictitious  par,  so  that  an  advance  in  quotation  from  109  to  110  is 
not  really  1^,  that  is,  one  on  a  hundred,  but  less,  it  being  only 
1  on  1091. 

614.  With  other  countries  the  current  exchange  is  generally 
expressed  by  equivalents,  thus  i^l=5  francs  15  centimes,  1  marc 
banco =35)  cts.  If  the  depreciation  of  currency  in  any  place 
were  1%^  and  the  real  exchange  on  New  York  \%  premium,  the 
current  rate  would  be  the  sum  of  the  nominal  and  real,  viz.,  1\% 
premium.  If,  however,  the  real  exchange  be  \%  in  favor  of  the 
other  place,  tlie  current  rate  would  be  equal  to  the  difference,  or 
1%  premium. 

615*  Equilibrium  in  the  course  of  exchange  is  restored  only 
to  a  small  extent  by  a  shipment  of  coin  or  bullion,  for  the  reason 
that  almost  always  other  articles  of  merchandise  con  be  shipped 
with  more  profit,  gold  and  silver  bearing  a  nearly  uniform  value 
among  all  civilized  nations.  When,  however,  new  productive 
mines  are  opened  and  worked,  the  metals  depreciate  in  value  in 
the  mining  country,  in  which  case  they  become  profita])le  articles 
of  export  to  non-producing  countries  until  the  depreciation  be- 
comes general.  The  unequal  depreciation  occasions  a  variation 
in  the  nominal  excJiaiige  before  the  coin  or  bullion  is  shipped. 
The  trafisfer  of  the  metal  would  affect  the  real  exchangej  because 
it  either  pays  or  creates  a  debt. 

GIG.  1.  TYiQ  fluctuations  in  the  rate  of  exchange  depend 
upon  a  variety  of  conditions,  only  a  few  of  which  can  be  noticed 
in  this  work.  They  cannot,  to  any  great  extent,  be  controlled  by 
an  arl)itrary  decree  of  bankers  or  merchants.  Excepting  when 
disturbed  by  a  |)anic,  or  an  unusual  distrust  in  the  credit  of  those 
who  draw  or  accept  bills  of  exchange,  which  give  it  a  fictitious 
value,  the  current  rate  represents  the  actual  resultant  of  all  tho 
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^wrementB  in  trade  and  currency,  whether  traceable  or  not,  ood 
is,  Iben-fure,  if  properly  analyzed,  a  better  test  uf  the  coudition  of 
accuuiits  between  different  cunntries  and  cities  than  any  estimate 

Lt  can  be  made,  independent  of  it,  based  upon  exports  and  im- 

and  other  Custom  Uuuse  data. 
2.  To  understand  the  current  rale,  however,  requires  a  thor- 
ough knowledge  bothof  tLe^aj-o/"e3xAanjeand  the  nominal  rate, 
for  frequently  the  fluctuations  in  the  current  rate  are  wholly  due 
to  the  fluctuations  in  the  nominal  rate,  which  latter  depends 

itirely  ujwn  the  rtlative  condition  of  the  currency. 


Ft  . 


■BALANCE     OF    TRADE." 

€17.  If  a  country,  in  her  trade  with  other  nations,  buyg  more 
she  Bells,  so  as  to  incur  a  debt,  the  payments  of  which,  in 
;mon  or  coin,  would  reduce  the  amount  of  metallic  currency 
low  her  proper  proportion,  as  compared  with  the  supply  in  other 
.tions,  slie  \a  said  to  "over-trade,"  and  the  "lalance  of  trade"  is 
•gainst  her.    If  the  reverse  he  true,  the  balance  of  trade  is  in  her 
bvor.    Some  restrict  the  term  "  twilance  of  trade  "  to  the  exchange 
of  commodities  other  tliun  gold  or  silver.    But  why  should  not 
)Id  be  considered  a  staple  article  of  export  from  California  and 
klia,  as  iron  is  from  Sweden  or  lumber  from  Maine  ?    Indeed, 
is  now  conceded  by  the  best  authorities  that  the  precious  metals 
arc  only  commodities  subject  to  Uie  same  general  kws  of  commer- 
cial demand  that  govern  other  imports  and  exports.    It  is  not 
proposed  here  to  discuss  this  suhject  in  its  bearing  upon  the  pros- 
perilij  of  a  country,  but  merely  to  offer  a  few  suggcstiona  to  the 
itndent,  in  its  relation  to  the  subject  of  exchange.    It  is  rather 
tiic  balance  of  payments  between  separate  countries,  and  the  mode 
estimating  the  amount,  the  direction,  and  means  of  liquidating 
that  are  to  be  considered  here. 

GtH.  1.  So  far  as  the  commerce  of  any  country  is  carried  on 
ly  its  own  capital  and  labor,  a  large  share  of  the  excess  of  imports 
Ofer  tlie  exports  arises  from  the  profil  of  the  trade,  which  does  not 
increase  the  balance  of  payments.  If,  for  example,  an  American 
TBBsel  leaves  New  York  for  Liverpool,  with  a  carjjo  of  wheat, 
TBlned  at  tIO.000,  which  is  sold  there  for  412,000.  and  ihat  amount 
inveetcd  in  manufactured  goods,  and  takea  to  China  and  sold  for 
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$15,000,  and  that  amount,  with  $5,000  cash  inyested  in  te%  which 
is  brought  home  to  New  York,  it  is  evident  that,  from  that  trans- 
action,  the  importations  exceed  the  exportations  $10,000,  one- 
half  of  which  represents  the  gross  profit  for  the  round  trip,  not 
including  the  enhanced  value  of  the  tea  arising  from  being  trans- 
ported from  China  to  New  York. 

2.  So  far  as  foreign  vessels,  sustained  by  foreign  capital,  and 
labor,  transport  our  exports  and  imports,  the  difference  between 
the  two,  as  valued  at  our  own  ports,  will  show  the  balauoe  of 
payments. 

3.  Goods  lost  at  sea  have  been  entered  at  the  Custom  House 
whence  they  cleared  as  exports.  But  if  the  loss  is  sustained  by 
the  exporting  country,  they  pay  for  nothing  abroad,  and  foreign 
exchange  is  affected  no  more  than  if  destroyed  before  shipment 
If  the  loss  be  sustained  by  the  country  whither  they  were  bonnd, 
exchange  is  affected  the  same  as  if  they  had  reached  their  desti- 
nation. 

4.  When  capitalists  emigrate  from  one  country  to  another, 
so  fur  as  they  carry  their  capital,  either  in  coin  or  goods,  with 
them,  the  real  exchange  is  not  materially  affected;  but  if  they 
remove  their  capital  through  the  agency  of  certificates  of  deposit, 
letters  of  credit,  or  their  own  bills  of  exchange,  it  becomes  a  debt 
of  one  country  to  the  other,  which,  in  the  end,  is  generally  paid 
in  merchandise  rather  than  money.  This  fact  often  affects  sensi- 
bly the  course  of  exchange  betAveen  the  east  and  west  of  the 
United  States. 

5.  The  negotiation  of  bonds,  stocks,  and  other  loans  in  a  for- 
eign country  creates  a  debt  against  that  country,  which,  though 
nominally  for  money,  is  generally  paid  in  merchandise.  After 
this  dol)t  is  paid,  though  the  bonds  are  truly  the  evidence  of  debt 
against  the  country  that  issued  them,  yet,  with  the  exception  of 
the  payment  of  the  interest,  the  balance  of  payments  and  course 
of  exchange  are  not  affected  till  the  maturity  of  the  bonds. 

6.  An  excess  of  imports  over  exports,  as  shown  by  the  Cnstom 
House  returns,  by  no  means  prove  that  a  country  is  in  debt. 
Indeed,  it  is  clear  from  what  has  been  stated,  that  with  every 
nation  engaged  in  the  carrying  trade  the  imports  will  generallj 
exceed  the  exports,  and,  so  far  as  the  latter  pay  for  the  former,  the 
greater  the  excess  the  more  profitable  the  commerce. 
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619*  The  following  statistics  will  illuatrat*  the  truth  of  the 
■jbregoiug  iirlnciples; 

Totul  imports  to  the  Uuiled  States,  including 
bullion  and  specie,  from  1790  to  1857,  i 

elusive, 

Total  exports  for  the  same  time. 

Excess  of  imports  for  (i8  years,  ending  1857,  . 


1S50, 


.  ♦7,658,722,496 
•  Q.8ti0.004,549 
708.717,947 
3fi,303,971 
260,438,055 
511,915.921 


The  ruluation  of  imports,  as  obtained  from  Custom  House 

returns,  owing  to  the  ad  valorem  sjstem  of  tariff,  is  generally  esli- 

mated  to  average  even  10^  below  their  coat.    It  will  be  ubserrcd 

that  allowing  an  under\'uluatiou  of  1%  wilt  increase  the  excess  of 

■imports  mentioned  about  10^^'. 

Ejtcess  of  imports  of  bullion  and  Epecie  for 
80  years  ending  1850,  before  the  supply  of 

gold  from  Californii^ Jfl9,995,78D 

.  Excess  of  exports  of  bullion  and  epecie  for  7 

years  ending  1857, 209.797,108 

Prom  1790  to  1820  the  imports,  including  bullion  and  specie, 
Btoeeded  the  exports  each  year,  except  in  1811  and  1813.  From 
ISl  to  1857  the  imports  exceeded  the  exports  each  year,except  in 
i-7,  1830,  1840-2-3-4-7,  1851-5-0-7. 

ntof  jiuhlic  and  corporation  debt 
in   1857.  held  in  foreign  countries  against 
the   United   States  in   the  form  of  bonds, 
stocks,  etc,  is  generally  estimated  at    .        .    »300,000,000 
^  On  which  there  was  probably  paid  an  annual 

dividend  of  about 20,000,000 

|(  of  total  exports  and  imports  in  American  vessels  in  1850, .    .  75 

1855. .    .  74 


18C5.  .     ,  40 
18II9, .    .  34 


G20,  The  average  current  rate  of  exchange  on  England  at 
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New  York,  for  first-class  bankers'  bills,  as  quoted  on  the  first  of 
each  month  was,  for 


1822  . 

.  12 

1831 

1823  . 

.  n 

1832 

1824  . 

.    9 

1833 

1825  . 

•  81 

1834 

182G  . 

.  10 

1835 

1827  . 

•  lOJ 

1836 

1828  . 

.  lOJ 

1837 

1829  . 

.  9 

1838 

1830  . 

7' 

1839 

8| 

1840 

.  8 

9 

1841  .  , 

.  Si 

8 

1842  .  , 

■  n 

3^ 

1843  . 

.  n 

n 

1844  .  , 

.    9 

8 

1845  . 

.  n 

m 

1846  .  , 

'    8i 

8| 

1847  .  , 

,  7 

91 

1848  . 

•  9i 

1849  . 

.  9 

1850  . 

.  9} 

1851  . 

.101 

185S  . 

.101 

1853  . 

.  9i 

1864  . 

.  n 

1855  . 

.  9i 

1856  . 

.  91 

1857  . 

.  9 

•  91% 

'    6\% 

'    6i% 

.  9*^ 

Average  for  the  9  years  endmg  1830, 

«  **     10         "  1840,       . 

«  "     10         "  1850,      . 

«  «      7         «  1867^      , 

It  will  be  perceived  that  the  average  rate  of  sterling  exchange 
at  New  York,  for  the  twenty  years  ending  1850,  was  1%  below 
par,  0Tl%m  favor  of  New  York ;  while  for  the  seven  years  follow- 
ing, it  was  above  par,  or  in  favor  of  England. 

Of  the  *300,000,000  of  gold  deposited  at  the  Mint  and  branches, 
and  Assay  OflBce  at  New  York,  for  the  six  years  ending  1855, 
about  94^^  was  produced  by  California. 

In  San  Francisco  sight  exchange  on  New  York  averaged 
about  3%  premium,  the  currencies  of  both  places  having  a  me- 
tallic basis. 

621.  If  we  put  900  new  sovereigns  and  900  new  shillings 
into  average  ordinary  circulation,  in  12  months  time  the  former 
will  be  worth  about  899  and  tlie  latter  about  894. 

In  London,  previous  to  the  re-coinage  in  1774,  exchange 
was  uniformly  about  2%  in  favor  of  Paris,  owing  to  the  fact  that 
the  old  coinage,  by  wear,  had  sunk  below  its  standard  weight 
about  2%,  while  the  coinage  of  France  was  not  thus  degraded. 
As  soon  as  the  new  coinage  took  the  place  of  the  old,  exchange 
became  par.  Before  the  re-coinage,  in  the  reign  of  William  IH, 
owing  to  the  Avear  and  clipping  of  the  silver  coins,  the  nominal 
exchange  between  England  and  Holland  was  25^  against  Eng- 
land, while  at  the  same  time  the  real  exchange  was  in  her  favor; 
as  was  shown  upon  the  issue  of  the  new  coins. 
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ens.     PROBLEMS  RELATING  TO  EXCHANGE. 

1.  What  is  the  cost  of  a  draft  on  New  York  for  11250,  tlie 
late  of  exchange  being  1^%  premium  ? 

3.  Whut  must  be  the  fcce  of  a  draft,  to  cost  $1000,  at  g  per 
oeot.  premium? 

Note. — For  a  ^rictly  ftcpurate  solution  iiaHume,  eaj  ^i,  for  Ilie  face,  nnd 
Cud  ilt  coat,  then  by  it  divide  llio  given  cost,  CuHtoni,  liowevor,  nllows,  fur 
Bnull  Buma,  tlie  percentage  to  be  computed  on  tlie  coat  inatead  of  the  focc. 
By  tliat  ralB  tlie  answer  tu  tlie  last  quesliou  would  be  $903  75.  The  np])n«i- 
nxaj  be  brought  Dearer  b;  adding  tlie  premium  un  tlio  premium, 
irliich.in  this  case,  la  J:!  of  $6.35  =  $0.04  nearly. 

3.  What  woald  be  the  proceeds  of  $4000  invested  in  exchange 
D  New  Orleans,  at  a  premiam  of  i%  ? 

i%  of  I4000=*20,  and  i^  of  »20=«0.10. 
»4000-»20  +  $0.10= Jns. 
Note.— If  the  rate  had  been  i%  diacouiit  we  iliould  have  had  $4000+ 
90 +$0.10 =$4030.10. 

L  What  must  be  paid  in  New  York  for  a  dmft  on  London  for 
iei374  5s.  Od.,  at  10;„'  premium  ? 

5.  What  amount  of  sterliug  esehango  can  be  bought  for 
18182.35,  the  premium  being  Q^%  ? 

KOTB. — Find  by  the  rule  the  coet  of  £1,  by  which  divide  the  given  coat. 

6.  Wliatwilladnifton  Paris  for  12144.5fr.cost  if  $1=5.35  fr.? 

7.  Whiit  was  formerly  the  cost,  at  Milwaiikee,of  a  bill  on  Lon- 
iflon  for  £1.100,  when  the  quotation  at  New  York  waa  110,  the  agio 

r  Milwaukee  currency  being  Z%  discount  compared  with  that  of 
New  York,  and  the  real  exchange,  or  course  of  cscliange,  being 
^Jf  in  favor  of  New  York  ? 

8.  New  York  qnotations  of  Paris  exchange  being  5.18  fr.,  and 
the  agio  of  Cincinnati  current  fnnds  being  ^%  discount  compared 
with  United  States  coin,  what  would  a  bill  of  1000  fr.  have  cost  at 
OiDCinnati,  if  the  purchaser  bought  coin  and  sent  by  express,  at  a 
chuge  of  $1.50  per  thousand  dollars,  and  bought  the  exchange  in 
New  York  through  a  broker  whose  charges  were  1%  for  com- 
miarion? 

9.  The  money  of  account  in  Hamburg  is  of  two  kinds,  each 
Kkoned  in  marcs  or  marks,  viz. :  maris  banco  and  mitrh  cur- 
ml.    The  former  is  the  account  kept  at  the  bank  where  specie 
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or  bullion  is  deposited,  and  is  generally  the  standard  of  referaioe 
in  quotations  of  exchange.  The  latter  is  current  in  business,  and 
is  much  depreciated,  the  agio  of  the  two  accounts  being  subject 
to  slight  variations.  If  the  par  of  exchange  between  Uambmg 
and  London  is  1  mark  banco=ls.  5^d.,  assuming  £l=$4^|y 
what  is  the  par  of  exchange  between  Hambuig  and  New  York  ? 

10.  Assuming  the  quotations  of  109^  on  London  and  35^  on 
Hamburg  to  represent  the  par  of  exchange,  how  much  per  oeni 
higher  is  Hamburg  exchange  than  sterling  exchange,  when  the 
quotations  are  110  and  36  ? 

11.  Assuming  the  mark  current  at  Is.  2d.  sterling,  what  is  the 
agio  between  the  two  moneys  of  account  at  Hamburg  ? 

NoTB. — It  usually  varies  from  20  to  20;;^  premium. 

12.  What  would  be  the  cost,  at  Chicago,  of  a  bill  on  Hambuig 
for  10,000  marks  banco,  the  banker  in  Chicago  drawing  direct,  at 
New  York  quotations  (37  cts.  per  mark),  adding  the  current  rate 
of  exchange  on  New  York  {1},%  premium),  and  1%  commission? 

13.  K  the  agio  between  the  former  New  England  paper  cur- 
rency and  coin  was  \%,  and  between  former  Illinois  currency  and 
coin  2^,  what  would  it  have  been  if  both  had  circulated  in  equal 
proportions  ? 

14.  If  the  currency  formerly  in  circulation  in  Cincinnati  had 
an  agio  of  Jji!  compared  with  United  States  coin,  what  would  have 
been  the  ultimate  effect  of  making  Illinois  currency  "bankable" 
if  its  agio  was  2"^^  ? 

Note. — It  would  drive  from  circulation  everything  but  Illinois  correncj 
or  its  equivalent,  and  depreciate  tlie  money  of  account  what  per  cent.  ? 

15.  A  banker  in  New  York  sends  1000  eagles  to  London,  at  a 
cost  for  freight  and  insurance  of  |^,  which  is  paid  in  New  York, 
and  receives  credit  at  the  rate  of  £3  168.  2d.  per  oz.,  and  Z%  per 
annum  interest  on  the  account.  At  the  same  time  he  sells  a  sixty 
days  sight  bill  drawn  against  the  proceeds  of  the  coin  and  tie 
accnied  interest,  at  the  rate  of  llO^J?.  Suppose  the  bill  to  be 
accepted  on  the  day  of  the  credit,  and  payable  without  graoe^ 
what  profit  does  the  banker  receive  in  the  transaction  ? 

16.  At  one  time  the  laws  of  Spain  rigidly  restrained  the  expo^ 
tation  of  the  precious  metals  from  that  country ;  still  they  were 
secretly  exported  at  a  risk  of  about  2%.     What»  then,  waa  the 
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nominal  exchange  between  that  and  other  coantries  having  a  free- 
trade  in  bullion,  ariaing  from  the  depreciation  occasioned  by  rela- 
tive ejcL'ss  ? 

17.  IF  from  the  large  increase  of  Caliromia  gold,  or  excessive 
paper  issues  in  the  United  States,  the  nominal  exchange  between 
England  and  the  United  States  should  be  2J5  in  favor  of  England, 
what  should  be  the  quotations  of  sterling  exchange,  other  things 
being  equal,  to  represent  the  halunee  of  payments  in  equilibrium? 

18.  If  the  nominal  exchange,  at  London,  on  Hamburg,  be 
161;^  discount,  what  would  a  London  merchant  make  for  his  net 
profit,  the  cost  of  transportation,  insurance,  etc,  being  5%  on  the 
purchase  price,  and  payable  at  Ijondon,  if  he  sells  in  Hamburg 
for  £12,000  what  cost  in  London  £10,000  ? 

19.  If  the  cnrrencifS  of  England  and  the  United  States  were 
in  due  proportion  in  amonnt  compared  with  business  wants,  what 
would  be  the  eifect  upon  the  '■movement"  of  the  precious  metal 
between  the  two  countries,  if  the  United  States  should  add  to  ita 
currency  a  large  issue  of  paper  money  or  gold  coinage,  thereby 
raising  prices  and  depreciating  the  relative  value  of  money  ? 

20.  Why  is  any  country  better  able  to  sustain  an  increase  of 
importations  compared  with  the  exportations,  when  it  arises  from 
an  excess  of  specie  currency,  tiian  when  it  arises  from  an  exoeBS 
of  paper  currency  ? 

Ans.  Because  nothing  bnt  metal  will  pay  the  balance,  and  in 
the  one  case  we  can  afford  to  part  with  it,  while  in  the  other  we 
cannot. 

21.  Suppose  the  circnlating  medium  in  San  Francisco  to  be 
depreciated  below  the  currency  of  New  York  ^^  in  consequence 

imperfect  coinage,  and  the  expense  of  transportation,  including 

[,  be  1%  more,  and  llie  broker's  commission  in  New  York  he 

j^,  what  does  an  exchange  broker  or  gold  exporter  in  San  Fnm- 

ciseo  make,  if  he  setls  sight  drafts  on  New  York  for  3%  premium, 

and  to  make  hia  exchange  is  obliged  to  ship  gold  ? 

2S.  If  a  wheat  merchant  in  Toledo  bought  wheat  at  $1,00  per 
Imahel.  and  sent  it  to  Buffalo  for  sale  at  tl.OSi  per  busliel,  the 
for  transportation,  insurance,  and  commission  being  Ij^, 
what  per  cent  profit  would  he  make,  if,  in  view  of  the  rate  of 
exchange  between  the  two  places,  he  is  able  to  negotiate  at  JJJ 
premium  the  drafts  drawn  against  the  proceeds  of  the  >ale  ? 
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Note. — In  tlie  last  example  the  rates  were  made  to  correspood  wHb 
those  of  tlie  2l8t,  to  show  more  clearlj  to  tiie  pupil  that  in  general  the  Bune 
laws  govern  the  movement  of  gold  in  large  quantitiea  as  re^^ulate  the  move 
ments  of  wheat. 

23.  Daring  the  year  ending  June  30, 1857,  our  exports,  j^ 
eluding  specie,  to  England,  exceeded  oar  imports  firom  En^and 
$54,216,623;  but  in  our  trade  with  Gaba»  Brazil,  China,  and 
France,  our  imports  exceeded  our  exports  as  follows:  Cabe» 
$30,319,658;  Brazil,  tl5,915,526;  China,  93,961,802;  Fnmoe, 
$9,553,840.  During  the  same  time  our  total  excess  of  exports  of 
specie  was  $56,675,123,  of  which  $46,821,211  went  to  England,  and 
we  will  suppose,  for  this  example  and  the  one  following,  that  the 
balance  of  excess  went  in  equal  amounts  to  the  other  four  coun- 
tries. Why  did  the  specie  go  to  England,  when  we  were  not  in 
debt  to  her,  and  how  was  our  debt  to  the  other  countries  probably 
settled? 

24.  Suppose  the  last  example  to  represent  our  entire  foreign 
commerce  and  trade  for  that  year,  after  a  fiill  settlement,  and 
to  include  nothing  else,  and  our  due  proportion  of  specie  for  cor- 
rency  to  have  been  preserved  by  supply  firom  California,  and  the 
Custom  House  value  to  be  the  exact  exchangeable  values  of  both 
importations  and  exportations,  what  was  the  balance  of  net  profit 
as  shown  by  the  excess  of  imports  ? 

25.  What  per  cent  would  that  profit  be  on  the  entire  exports 
to  those  countries  which,  for  that  year,  specie  included,  were  abont 
$240,000,000  ? 

26.  If  the  exports,  as  entered  at  the  Custom  House,  not  includ- 
ing specie,  were  $170,000,000,  and  the  imports,  as  received,  were 
entered  $231,000,000,  what  was  the  balance  of  payments  in  specie, 
if  the  exports,  being  carried  by  American  vessels,  brought  in  the 
foreign  market  10;^  advance  on  their  Custom  House  valuation, 
and  the  imports  were  entered  6%  below  their  cost  ? 

27.  If  our  due  proportion  of  currency  required  no  increase  of 
specie  for  the  year  1857,  and  California,  with  other  American 
mines,  furnished  for  the  market  849,000,000,  how  was  our  balanct 
of  trade  for  that  year  ? 

28.  Suppose  we  had  redeemed,  during  that  year,  of  our  foreign 
indebtedness  in  stocks  and  bonds,  $10,000,000,  what  would  then 
have  Ijieen  our  balance  of  trade  ? 
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G33.  I.  A  business  corporation  couaists  of  several  persons  who 
are  aathorized  by  a  geoeml  or  spi;cial  law  to  engage  in  a  specified 
business  anil  enjoy  certain  privileges  on  certain  conditions,  in  tiie 
capacity  of  a  single  individual  The  general  purpose  of  such  cor- 
porations is  the  combination  of  the  inllaenco  and  capital  of  a  lai'ge 
number  of  individuals  for  the  prosecution  of  some  enterprise  or 
business  which  could  not  otherwise  he  uiiderUtken  vith  safety  and 

tjprofit.  Thus  great  works  of  intemal  improvement,  material  de- 
velopment, and  commercial  imj>ortaiice  are  undertaken  and  com- 
|)Iet«d  by  a  combination  of  men  and  capital,  far  beyond  the  ability 
jpf  any  ungle  individuuL 
I  2.  The  legal  instrument  or  certificate  of  the  incorpomtiou  of 
t  company  is  called  its  ClMrter,  and  this  is  made  perputuitl,  or 
limited,  iU  perpetuity  or  the  time  of  its  expiiution  being  fixed 
when  granted. 

G:i4:.  1-  The  interested  parties  in  a  etock  company  arc  the 
officers  and  the  stockholders. 

8.  The  capital  Is  furnitihod  by  the  stockholders  and  is  called 

the  capital  stock.    This  is  divided   into  shares  of  twenty-five, 

fitly,  or  more  generally  of  one  hundred  dollars  each,  and  each 

stockholder  (also  called  a  sbai-etiolder)  is  entitled  to  one  vote  in 

the  management  of  the  company  for  each  share  of  stock  owned  by 

[     him,  and  also  to  any  dividends  made  on  account  of  such  shares. 

^B stocks  of  t50  shares  are  sometimes  called  "half-stocks,"  and 

"  those  of  t25  shares  "  quarter-stocks," 

G25>  1.  Stock  Certificates,  duly  signed  by  the  proper  officers, 
xre  issued  hy  the  company  to  each  stockholder  in  bis  name,  show- 
ing the  number  of  shares  owned  by  him  and  the  par  or  face  value 
I  each  share. 
2.  These  certificates  are  commonly  known  ob  Stocks,  and  may 
bought  and  sold  like  other  property,  being  transferable  on  the 
oks  of  the  company  and  by  indorsement  by  the  owner  in  blank 
in  full. 
3.  A  corporation  sometimes  creates  two  or  more  classes  of 
stocks,  called  "  common  "  and  "preferred"  tlie  holders  of  the  latter 
taking  precedence  in  the  dividends,  while  the  holders  of  the  former 
receive  any  dindend  left  after  paying  the  others. 
^^      4.  A  "Ouaranlsed  Stock"  is  entitled  to  its  stipulated  diri-  I 
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dend  before  all  other  classes,  whether  it  is  earned  in  any  one  yen 
or  noty  as  its  right  to  an  annual  dividend  is  carried  orer  from 
year  to  year  until  it  is  earned. 

5.  A  Scrip  certificate  is  given  when  a  dividend  is  declared  hot 
not  paid  in  cash,  and  certifies  the  amount  to  which  the  holder  ii 
entitled,  with  interest  thereon  after  interest  due  on  the  Cfl|ntal 
stock  has  been  paid.  Such  scrip  is  regarded  as  stock  in  marisB^ 
and  is  convertible  into  capital  stock  on  certain  conditions. 

6.  All  stock,  including  also  scrip,  is  liable  to  aiwewanent  Id 
meet  the  liabilities  of  the  company  if  the  profits  axe  not  aofflcieiit 
to  meet  them. 

G2G.  "  Watering  Stock  "  is  a  merely  nominal  incxease  of  the 
amount  of  capital  stock  by  an  extra  issue  of  stock  to  the  stock- 
holders without  requiring  the  payment  of  a  corresponding  amount 
of  money  to  the  com^mny.  When  the  capital  stock  is  thus  in- 
creased, the  same  earnings  as  before  must  afford  a  smaller  rate  of 
dividends,  and  both  the  intrinsic  and  market  values  of  the  stock 
are  diminislicd. 

627.  1.  If  more  money  is  needed  by  the  company  than  ii 
represented  by  the  capital  stock,  the  company  is  anttioxized  to 
borrow  money  by  means  of  a  mortgage  on  its  real  and  peisonil 
property,  made  to  a  third  party  as  trustee^  to  secure  a  scries  of 
Bonds,  duly  numbered,  for  a  specified  amount,  rate  of  interest 
and  time.  K  the  interest  on  a  Mortgage  Bond  be  not  paid  when 
due,  the  mortgage  may  be  foreclosed  by  the  trustee  and  the 
property  sold  for  the  benefit  of  the  class  of  bondholders  repre- 
sented in  the  mortgage. 

2.  Bonds  issued  under  a  first  mortgage  are  called  First  Mort- 
gage Bonds,  and  those  isiniod  under  subsequent  mortgages  are 
denominated  Secondy  Third,  etc.,  Mortgage  Bofids. 

3.  The  certainty  of  tlie  payment  of  interest  due  on  bonds,  and 
the  uncertaint)'  of  a  dividend  on  stocks,  gives  to  the  former  the 
greater  intrinsic  value. 

OSS.  Goveinnnetit  Securtttea.  1.  Government  Stocks 
or  Bonds  are  certificates  of  indebtedness  issued  by  the  General 
Government,  or  by  a  State  government,  as  security  for  loans  made 
to  them.  Similar  issues  are  made  by  many  cities,  counties  and 
towns,  and  for  the  pa}Tnent  of  all  these  the  public  faith  is  pledged. 
In  a  strict  sense  such  government  certificates  are  not  Bonds  but 
only  Stocks. 
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3.  Iq  England  it  U  provided  tiiat  eo  long  as  the  intetcEt  is 
paid  regularly  bj  tiie  gorernmeat  the  principal  is  not  to  ho  called 
for.  lu  the  United  States  provision  ia  made  for  the  regular  semi- 
umual  pajment  of  the  interest  and  for  the  payment  of  the  prin- 
cipal after  a  certain  time. 

029.  A  Jiegintered  Stock  is  one  tliat  is  duly  recorded  in  the 
name  of  the  owner,  in  a  book  kept  for  tliat  purpose,  is  not  nego- 
tiable witliout  the  indorBement  of  the  owner,  and  the  interest  ia 
only  collected  on  his  written  order,  (here  being  no  coupons 
attached;  heccc  it  cannot  be  used  by  any  one  but  the  real  owner, 
even  if  lust  or  stolen. 

G30.  1.  Co?ist)ls  ia  a  term  commonly  applied  to  the  3^  consoU- 
daied  annuities  of  the  public  debt  of  Great  Britain,  but  more 
recently  it  has  been  used  by  the  Treasurer  of  the  United  States 
to  indicate  bonds  issued  in  1805.  1SG7  and  181)8,  by  which  a  por- 
tion of  the  United  States  public  debt  was  consolidated. 

2.  By  Act  of  Congress  in  July,  1870,  and  certain  additional 
amendatory  acts  of  a  later  data,  proi-ision  has  been  made  for 
refunding  our  national  debt  by  the  issue  of  bonds  l>earing  5  per 
cent,  interest,  payable  ten  years  from  date,  bonds  bearing  +J  per 
cent  interest,  payable  fifteen  years  from  date,  and  bonds  bearing 
4  per  cent  iuttreet,  payable  thirty  years  from  date. 

G3I'  I.  The  bonds  formerly  issued  known  as  five-twenties, 
(5-20a)  are  those  redeemable,  at  the  option  of  the  government  in 
from  five  to  twenty  years  after  date,  and  bearing  5%  gold  interest 
it.  Sixes  of  1S3I  (Gs  '81)  are  bonds  issued  mostly  in  18G1  pay- 
able in  1831,  with  &%  gold  interest. 
B       3.  Ten-forties  (10-iOd)  of  18C4  are  redeemable  in  from  ten  to 
^H^ty  years,  and  bear  5%  in  gold. 

^r    4.  Seven-thirties  (7-30s)  are  bonds  bearing  seven  and  three- 
lenths  per  cent  interest  in  gold. 

5.  U.  S.  Pacijic  R.  R.  Currency  Sires  are  Government  bonds 
issnetl  to  aid  in  the  construction  of  railroads  to  the  Pacific  coast, 
on  the  completion  of  Biicccssive  portions  of  the  track,  bearing 
0  'per  cent,  interest  payable  in  currency,  and  are  redeemable  in 
thirty  years. 

6.  See  Part  Third  for  a  etatement  of  the  Public  Debt  Decem- 
ber 31,  1S71.  The  interest  on  all  the  bonds  mentioned  is  payable 
wmi-HJiiiurtlWi 
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STOCK    EICHAHGE. 

632.  The  par  value  of  OoverDment  and  Railn»d  StocK 
alone  in  this  country  is  C8tiic::ted  to  bo  over  $3,000,000,000^ 
and  theee,  together  with  the  Stocks  of  Banks,  Insarsiicc  CoiDpt 
nies,  Mining  Companies,  Ala nufactn ring  coiupaiiii-'S,  and  iiuinj 
others  of  Iqsb  iniportancu  largely  conetitnte  the  basis  of  all 
cial  o[}enitions,  and  their  value  ia  taken  as  an  index  of  the  firuuio^ 
status  of  what  they  reprogent  in  the  oonimercial  world.  TUa 
ter  cim^  of  securities  form  the  baaiB  of  batik  circulation, 
investments  of  Savings  Banks,  Insurance  and  Trust  Companiaf 
and  fluctuations  in  their  value  affect  the  financial  interests  uftl 
whole  country  us  well  as  international  and  forci};n  transactions 

(i3H.  1.  At  the  great  commercial  centi'OB  where  monej^ 
Etocks,  and  the  various  products  of  a  country  are  offered 
demanded  in  large  amounts,  an  association  to  facilitate  exchau^ 
aud  by  general  intelligence  determine  values,  becomes  of 
importance.  This  has  given  ri£e  to  the  Pariaan  Bourn,  tl« 
German  Guild,  the  Loudon  Exchange,  and  the  various  Chamhtil 
of  Commerce,  Boards  of  Trade,  Produce  Eschanges,  Stock  Er^ 
changes  and  Brokers'  Boards  in  this  country. 

2.  If  tliere  were  no  stock  exchange,  the  market  price  would  be 
dependent  on  the  chance  dealings  of  a  buyer  and  seller,  and 
would  be  tlie  subject  of  constant  dispute  or  doubt,  attended  with 
great  inequality  of  quotation  and  consequent  confusion, 

3.  The  chief  securities  dealt  in  at  the  London  Stock  Exchangt 
are  "Consols"  (Art  030, 1).  They  bear  an  interest  of  3  per  ceti 
per  anuum.  and  amount  to  ^801,477,741,  or  about  »4,000.000,(»a 
The  fluctuations  of  console  is  a  good  indication  of  the  conditioii 
of  the  Loudon  money  market,  inasmuch  as  they  form  a  etaiilt 
credit  and  are  a  standard  of  reference. 

4.  The  great  Paris  £:ichange  is  called  "  the  Bonrse,"  from  the 
belief  that  the  first  gathering  for  the  purpose  of  dealing  in  stocb 
was  in  the  hoase  of  a  family  by  the  name  of  Van  De  Beum 
Thy  dealings  here  are  chiefly  in  French  "Kentes,"  which  »[<»■ 
senta  the  national  debt,  now  amounting  to  about  #4,400,000,000; 

fi.t4.  1.  The  A>H'  Ytii-k  Stock  Exrtiaiiffe  was  inoM^ 
porated  by  the  IjCgialature  of  that  State  for  tlio  purpose  of  dealing 
ia  etocks  and  bonds,  recording  transactions  in  the  variotu  eeat- 
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'  Titiea,  and  publishing  tlie  current  value  of  the  same.  Their  trans- 
actiuiis  deiermitie  the  market  value  and  estubliali  daily  quutjitjons 
or  ucurly  all  stocks  and  bonds  in  this  country. 

2.  The  busiueiss  ia  now  so  extensive  that  it  is  divided  between 
two  Bourde,  as  follows : 

Tlie  Oovernmeiit  Slock  Board  deals  excluaTely  in  GoTcm- 
nient.  State,  and  City  Stocks,  and  in  Railroad  Bonds. 

The  ^'ew  York  Stock  Board  deals  in  B^Iroad,  Bank  and 
Insurance  Stocks. 
^^_    3.  Cocli  Board  has  two  regular  sessionB  daily  at  10  A.M.  and 
^^■P.M.,  but  uiciubers  engage  in  transactions  among  Ihcmeelves 
^BimSi  A.U.ti!16F.M. 

^^  4.  At  tlm  regular  seesions,  stocks  are  called  by  the  president, 
accordiug  to  a  regular  list,  and  the  menibera  buy  or  sell,  and  each 
makea  a,  record  of  his  trju^ctioiis.    This  business  is  transacted 

t brokers,  who  report  to  their  respective  offices,  and  alter  the 
jcms,  comparisons  are  made  to  rectify  errors. 
ii33i  The  following  customs  and  rules  are  observed  by  the 
r  York  Stock  Exchange,  and  similar  rules  prevail  in  other 
vitius,  and  in  the  New  York  Gold  and  Produce  Exchanges. 

1.  Stocks  bought  for  "  ca^li "  are  paid  for  the  same  day ;  when 
^^tlKgnlar,"  they  must  be  paid  for  the  next  day. 
^^M  2.  "O/ifiWis"  include  both  privileges  and  obligations  within 
^^HQ>ecifled  time. 

^™  3.  '■  Buyer's  Option,"  called  "buyer  3,"  fi,  10,  or  30  daya  (or 
otiicr  time),  is  the  purchase  of  stocks  at  a  fixed  price  with  the 
privilege  of  demanding  them  within  the  time  specified,  and  with 

K  obligation  to  take  them  at  the  cxpuvtion  of  that  time,  that  i^ 
the  last  day. 
4.  "Seller'g  Option"  called  "seller  3,"  5,  10,  or  30  days  (or 
er  time),  is  the  sale  of  stocks  at  a  fixed  price  with  the  privilege 
of  delivery  within  the  time,  and  the  obligation  to  deliver  them  at 
the  expiration  of  the  time  specified. 
^_   OSG.  I.  "Piita"  and  "Calls"  are  simply  privileges  bought 
^Btthout  any  obligation  to  use  them,  the  buyer  lodng  the  price 
^^Bfd  ii:>r  them. 

^^  2.  A  "put"  is  the  privilege  of  delivering  a  stock  at  a  stipulated 
price  within  a  specified  time,  and  becomes  valuable  only  when 
Uie  atock  declines  in  value  below  the  price  named.    Thus,  if  A 


37C  STOCKS      AND      BONDS. 

buys  of  B  the  privilege  of  "putting"  to  him  100  ehnres  Eocfc 
Island  witliin  30  days  at  109,  and  pays  *100  for  the  "pnl,"  if  ll« 
stock  doi!8  nut  decline  helow  101)  he  luajH  the  #100,  but  if  it 
dcclinca  to  105  he  may  buy  the  stock  and  put  it  to  B  at  109^, 
making  thi:  difference  less  the  cost  of  his  "put,"  or  WOO. 

3.  "Calls"  are  the  opiwdte  of  "pnU,"  being  valiu^le  only 
nheu  the  stock  advances  above  the  specified  price,  when  the  seQcr 
may  bo  called  on  to  deliver  Uie  stock  to  the  buyer  within  the  tima 
of  the  "  call."  "  Put*  "  and  "  calls  "  arc  usually  bought  at  the  ntt 
of  1^  for  every  30  days. 

G37'  1.  All  time  contracts  in  stocks,  as  "options,"  bear  ia- 
tereat  at  G  per  cent,  to  be  pHid  by  the  buyer.  A  "call"  beui> 
interest,  but  a  "  put "  being  a  kind  of  "  short  sale,"  is  not  cbugc- 
abie  with  interest. 

2.  At  present  a  Goverament  tax  of  tIb  of  1^  f"i  *31  k^"  " 
paid  by  the  seller.     This  may  he  niudlfied  or  npeoled  by  Congres 

3.  Interest  and  the  tai  are  computed  on  tlic  uctaal  a 
of  sales,  while  commissions  are  computed  on  the  par  Tulue  (if  tlM 
stocks.  The  usual  commiaeions  ai'e  i%  on  Govemmetit  Stockl 
and  Bonds,  and  -1%  on  all  other  stocks,  but  special  rates  otv  mad* 
for  some  rare  transacHona. 

4.  All  dividends,  whether  cash  or  scrip,  on  real  pnrchaseeof 
stocks  or  contracts  for  them,  as  also  on  imta  and  calls,  belong  to 
tlie  buyer  or  holder  of  the  real  stock  or  option  at  the  date  of 
closing  the  stock  books  for  transfer. 

6-'i8.  Selhng  "short"  is  selling  before  buying,  or  selling  vhafe 
one  has  not.  If  A  thinks  a  certain  stock  is  too  high  in  price, « 
must  decline,  be  sells  il  to  B,  who  thinks,  on  the  oontrary,  tbafe^ 
it  is  worth  more  money.  A  is  then  "short"  of  that  stocki  wd.' 
must  look  for  his  profit  to  a  decline  in  the  price. 

In  Each  a  cose.  A,  who  is  short,  is  also  called  a  "  Btar' 
because  he  ia  "bearing"  the  price  down,  and  B  is  a  "£ull,"  aatit 
is  elevating  or  "  tossing  up  "  the  price. 

C.Vy.  "A  Comer"  is  made  in  stocks,  when  nearly  the  eotin 
capital  stock  of  a  company  ia  bought  up  by  one  or  moro  p 
Then  the  price  is  rapidly  advanced,  and  those  who  have  i 
"short"  are  obliged  to  purchase  at  a  loss,  to  fill  their  contracts. 

040,  1.  The  memlx-rs  of  the  Board  are  called  "Broken,* 
who  act  as  agents  for  those  who  are  not  members,  and  who  cxccnU 
orders  to  buy  or  sell.    They  require  from  their  cnstomera  a  dep( 
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of  10  per  cent  on  the  Cice  or  par  value  of  eacli  stock  bought  or 
sold.  This  is  ciillcd  a  "  Murglu,"  and  thie  margin  must  be  kept 
good  to  save  tbo  broker  from  loss. 

Margins  ore  kept  good  lu  case  of  a  decline  in  the  market,  by 
•positing  an  additional  amount  equal  at  least  to  the  decline. 

a.  Legal  itt/erest  is  allowed  and  charged  on  all  accounts  of 
stock  transactions  between  brokers  and  their  cnKtomcrs. 

641,  I.  The  large  fluclnations  in  market  value  are  due  to 
heavy  purchases,  which  produce  a  rise,  or  to  hem-y  selling,  which 
c&nscs  a  decliue,  or,  in  other  words,  to  the  usual  ]aw  of  supply 
and  demand. 

The  orders  to  buy  or  soil  are  caused  to  some  extent  by  the 

idifion  of  the  money  market,  and  hence  the  changes  Iti  the 

'kct  value  of  stocks  is  some  indication  of  tlie  value  of  money. 

3.  Some  stocks,  being  looked  upon  aa  snre  in  the  prompt  pay- 
meint  of  their  dividends,  fluctuate  but  little  in  their  market  value, 
and  are  dealt  in  only  by  those  who  buy  them  as  an  investment, 
and  are  called  "  inventment  stocks-" 

4.  Other  stocks,  less  sure  of  paying  dividends,  are  dealt  in  a9  a 
:nlatiun,  and  consequently  vary  much  and  sometimes  rapidly 

their  market  value.  These  are  called  '^speoulalii'e  stocks,"  and 
are  dealt  in  by  those  who  arc  willing  to  take  their  chance  of 
making  a  loss  for  the  chance  of  making  a  profit 

5.  The  changes  in  the  market  pric«  of  Government,  State,  and 
some  railroad  sticks  are  very  small,  which,  with  their  reliability, 
make  tlum  a  good  security  for  "  call  loans,"  investments  of  estates, 
charitable  luuds,  trust  funds,  etc. 

^    64i 

^^L  NOTB. — Tlif^  Mlimiiig  problems  may  bii  readily  solved  Brcordtng  to  the 
^^Bneral  (iriociplcfl  ut  PercenEa^e  and  llie  cuotunis  of  the  Stuck  Exdiange 
^^■frndj  cxpluacd.  CommiHainns  and  tuxea  mc  to  be  deducted  imleas  otlier- 
^Wu  «tat«d. 

1.  A  bought  100  sh.  (shares)  Mich.  So.  ®  88,  and  sold  the 
Bame  ©  OOiJ.  What  was  his  net  profit  making  allowance  for  the 
IUuhI  brokera;^  of  J^  and  the  Government  tax  of  yin^  ' 

2.  If  I  buy  2O0  sh.  Pacific  Mail  "ft  4-1^'  (a  "  half  stock  ")  and 
800  sh.  St  Paul  @  G2i  and  sell  the  former  @  45^  and  the  latter 
O  C3;,  what  is  my  net  profit,  allowing  usual  expenses  P 

Liter  Kold  for  me  aOO  sh.  Wabuah  ®  GSj  and  300  sh. 
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N.  J.  Central  (^  lll^.    The  sale  of  Wabash  was  *^  ooyered ""  ®  63] 
and  of  N.  J.  Central  (^  113^.    Did  I  gam  or  lose,  and  how  much  ? 

4.  If  I  sell  200  sh.  Erie  (^  33]  and  300  sh.  ChL  &  N.  W.  @  65i, 
and  cover  my  short  sales  on  Erie  (^  29^  and  Chi.  &  N.  W.  ®  57(, 
what  is  the  amount  of  my  profits  ? 

5.  If  I  buy  200  N.  Y.  C.  @  91]  and  sell  200  0.  ft  N.  W.  short 
(^  S3l,  and  later  sell  my  N.  Y.  G.  (^  94^  and  cover  my  G.  ft  K  W. 
(^  7(}lf  what  is  the  result  of  the  two  operations  ? 

6.  July  27A870,  bo't  200  Bock  Island  &  lOSj  and  on  Aug.  30 
sold  @  111^.  What  was  my  net  profit,  allowing  for  conmiiitsiony 
tax  and  interest  ? 

7.  Bo't  300  Pacific  Mail  @  41 1  Oct  12,  1870,  and  200  Ft 
Wayne  @  9G^,  and  Nov.  10  sold  the  former  (^  41J  and  the  latter 
®  9G| ;  wliat  was  my  gain  ? 

8.  Sept  2, 1871,  sold  300  Harlem  (half^tock)  @  139?  and  200 
Mich.  Central  @  122J,  and  Oct  19  covered  my  "short"  Harlem 
(^  139}  and  Mich.  C.  (^  122  j ;  what  was  my  profit  or  loss  ? 

Note. — Observe  that  the  groes  profit  was  eqaal  to  the  oommission ;  hence 
the  net  loss  equals  the  tax.    See  Note  under  Ex.  10. 

9.  What  amounts  should  be  entered  to  complete  the  following 
stock  %,  and  what  is  the  true  balance  ? 


Dr. 
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1871 

Da.  1  Interest. 

Jan.  2 

Bo't  100  sh.  N.  Y.  C.  88^^  .    . 
200  lAke  Shore  91)4  .    . 

400  0.  &  Miss.  29-^8     •    • 
800  W.  Un.  Tel.  84)4  •    • 

Int.  on  purchases 

li  4  commission 

Gov't  tax  on  sales      .... 

Balance  to  Cr 

«8850 
18250 
11750 
10275 

67 

(080.90 

$40125.00 

6S9.99 

2C0.00 

5.73 

67410J27 

J.  D.  BROWN. 


Gr. 


1871. 
Jan.     2 

Mch.20 


Mch.20 


Cash  Deport 

Iiitorest  67  days  .... 

Sold  100  N.  Y.  C.  9694      • 
200  I^ke  Shore  102^^ 
400  ().  &  Miss.  853(  . 
800  W.  Un.  Tel.  43  . 

Bj  Balance 


Depo»itii. 
$10000 


Interest. 


tlSOJdT 


$1018027 
9675.00 


6748027 
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10.  C.  L.  Woodworlh  deposited  with  his  broker  $5000  July  12, 

jd  gave  him  urdere  to  sell  short  on  bis  account  the  Btocks  men-               ' 

oned  below  on  Cr.  side  of  the  %.    What  waa  the  true  bahuico 

rthe%? 

Db.                                C  L.  WOODWORTn. 

31 

Bo't  100  Erie  27=;     .... 

100  St.  Paul  eaij' .  .   . 

aOOQiiickailverliy  .    . 
100  fit,  Paul  T5ii  .    .    . 

Gov't  t«i  on  groM  sales    .    . 

I27G3.W 

C.  L.  WOODWOKTH.                               Ce.                  | 

19 
27 

By  Deposit 

Int.  on  deposit,    .... 
Sold  100  Erie  34'4    .... 

200  St.  Paul  87i,'.    .    . 

200  Quicksilver  17}^      . 

(SOOO 

VimM               1 

1 

1 

Note.— Broke™  generally  allow  iute« 
BB  Bliort  Bales,  and  they  charge  iulereel  on 

Bt  ouly  on  aetual  defioslts  and  not 
Ij-  on  Btoekfl  pureLased  and  carried. 

ooks  of  the  N.  Y.  0.  R.  It.  were  closed  to  pay  a  dividend  of  4;^ 
old  my  Btocka  May  4  @  94^.    What  was  my  profit  ? 

12.  Sept.  28, 1871,  bought  aOO  Rock  Island  @  97*,  on  which  a 

diridond  of  3J^  hud  been  declared  and  books  closed  for  the  siuno 

Oct  8.    Sold  all  this  stock  Nov.  25  @  101|.    What  was  my  gain  ? 

KOTB.-S3il875-$1D525  +  »700  +  Iut.oii  dlv.  for47  da.-(Int.  .m  J101M 

■jbr  SSiliv.  -i-cum.  of  l;i  on  |2UUU0  +  G<iv'I  lax  ot  ^U  ol  ii  ou  fiiul  Ba1oa)  =  (iiLiii. 

H^    13.  May  4,  18G8,  bo't  500  K  Y.  C.  ©  93]  and  sold  the  same 
^Bnly  3, 1870  @  98^.    In  the  meanrime  four  cash  dividends  of  4^3 
^Kach  had  been  made  and  a  stock  dividend  of  84%.    I  sold  my 
Hpew  sUiek  dividend  in  scrip  ®  93.    Ilow  much  did  I  gain,  allow* 
^Bng  no  interest  on  dividends  received  ? 

^K     NOTK.— The  stuck  d1vidend=B4t  of  600  n'i>iat*=420  bIutm.                                    M 
H     14.  March  3, 1871,  bo't  300  Lake  Shore  @  91|.    A  cash  divir           fl 
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dend  of  4%  was  paid  May  4,  and  a  8ix)ck  divided  of  42%  was  made 
Sept  13y  the  latter  being  declared  full  paid  stock  on  the  payment 
of  an  assessment  of  20^  on  it.  Oct  28,  sold  my  entire  intei^  in 
the  stock  (^  93  j.  What  are  my  profits,  allowing  interest  en  the 
cash  dividend  to  date  of  sale,  with  usnal  commission  on  300  shares 
and  1%  on  scrip  ? 

15.  I  deposited  15000  with  my  broker  SepL  20,  ISTL,  for  the 
following  stocks  purchased  the  same  day  on  my  order;^  viz.  400  dL 
Beading  (half  stock)  ®  ll^,  200  sh.  N.J.  Central  <^  113|,  100  sL 
St  Paul  (^  73|.  On  Oct  9  (the  time  of  the  great  fire  in  Chicago), 
these  same  stocks  were  quoted  as  follows:  Beading  ®  101},  N.  J. 
Central  @  102],  and  St  Paul  @  63§.  How  much  cash  should 
my  broker  have  required  or  called  from  me  to  make  my  margin 
of  10^  good,  and  cover  commission  ? 

16.  June  10, 1871,  sold  200  sh.  Bock  Island  (^  108|  s.  30  (sel- 
ler, 30  days),  and  bo't  the  same  July  10  <^  106|  for  deUvery. 
What  was  my  profit? 

17.  Bo't  a  put  April  10, 1871,  on  200  Erie  (^  33^,  for  30  days, 
for  which  I  paid  $200.  On  April  30  I  bo't  200  Erie  <a  30g,  which 
was  delivered  on  my  put    What  was  my  profit  ? 

18.  Jan.  15,  1871,  bo't  a  put  on  300  sb.  Mariposa  Preferred  @ 
24J,  for  30  days,  for  $300.  I  made  my  delivery  on  the  put  (^  19| 
for  100  sli.,  @  17|  for  100  sh.,  and  @  14|  for  100  sh.  at  different 
times  during  the  contract.    What  was  my  profit? 

19.  Dec.  10, 1870,  bo't  a  call  on  200  sh.  N.  Y.  Central  ®  92^, 
for  30  days,  for  $200.  Sold  the  stock  Jan.  10, 1871,  @  97i,  and 
"  called  "  it  for  my  delivery.    What  were  my  profits  ? 

20.  June  8,  18G8,  A  bought  a  call  on  B  for  1000  shares  Hud- 
son Biver  B.  B.  (§1 116^,  for  the  balance  of  the  year  for  $2500.  A 
cash  dividend  of  4%  was  paid  Oct  15,  and  about  Nov.  10  a  stock 
dividend  of  100^^  was  made,  subject  to  a  payment  of  ISjJ.  A  sold 
the  stock  and  scrip  @  125  J,  and  called  it  from  B  for  delivery  before 
the  contract  expired.    What  was  A's  profit  ? 

NoTB.^Seo  the  shnilar  case  of  Curry  &  Martin  u.  C.  G.  White  in  New 
York  Court  of  Appeala. 
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INVESTMENTS. 

'3.  Inveatments  properly  include  all  outlays  of  money 
the  design  of  which  is  to  secuiv  Eumc  chance  of  i>Tofit,  estitblish  a 
source  of  income,  or  purchase  Bome  permanent  poaaession. 

644.  Temporary  tnvegtments  are  thoae  made  for  a  compara- 
tively short  tinii;  and  include  all  speculative  investments.  These 
are  generally  attended  with  considerable  risk,  and  the  profits  are 
somewhat  uncertain  though  sometimes  very  large,  being  governed 
more  by  accidentui  and  artificial  circtini stances  than  hy  (he  well- 
known  laws  of  business  and  trade.  Most  of  the  operations  in  real 
estate,  short  loons,  stocks,  gold  and  grain  come  under  (his  head, 
operators  in  these  looking  to  fluctuations  in  the  marketa  for  iwofltfl 
I>roportionat«  to  the  risk  assumed. 

G43,  1.  Permanent  investmtnts  are  those  made  for  a  com- 
rutively  long  time,  and  consist  mostly  of  outlays  of  money  for 
lal  estate  property  and  for  improvements  thereon,  and  of  loans 
I  the  Government,  to  corporatlona  or  to  in^vidnols,  for  (he 
mahly  cert«n  income  to  he  derived  from  rente,  interest,  or 
lUridends. 

2.  Bonds  and  mortgages,  promissory  notes,  and  stocks  are  the 
sabjects  of  permanent  iuveatments,  or  are  used  as  pledges  for  the 
payment  of  loans.  These  are  all  known  aa  semrilm.  Their 
K^esiraliillty  and  price  depend  on  the  nature  and  dega'e  of  the 
Kurity  furnished,  and  the  rate  or  amount  of  income  to  be  realized. 
64G,  1.  Real  Estate,  embracing  lands  and  permanent 
mprovements  on  them,  is  regarded  as  one  of  tho  most  secure 
IS  of  investment ;  and  yet  when  it  is  the  subject  of  si>ecu!ation 
;  of  profit  is  much  more  uncertain,  and  the  profits  or 
ses  realized  are  frerjuently  very  great 

2.  It  is  Ijelievcd  that  wealth  is  most  surely  perpctnalod  and 
uned  in  families  by  investing  mostly  in  real  estate  property. 
By  a  careful  selection,  judicious  improvements  and  gradual  addi- 
liuns  by  the  inveatment  of  rents,  this  may  liecome  not  only  the 
permanent  weallh  of  a  person  or  family,  but  the  very  best  security 
1  ba^s  for  using  and  directing  outside  capital,  for  making 
ally  endowroenls,  and  for  worthy  and  munificent  hotiuests. 
■7.  Many  real  estate  investments  have  for  their  design  am- 
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ply  the  profits  to  be  realized  from  the  natural  increase  of  its  vahu; 
For  such  purposes  large  tracts  or  pints  of  land  in  favomblc  lucali- 
ties  ure  purchased  of  the  Government  or  of  early  owners  at  luw 
rates,  and  after  improvemfufs  have  been  made  on  them  or  in  their 
vicinity,  or  to  secure  aiich  improvements,  tliey  are  divided  and  eob- 
divided  iuto  farms  or  town  lots  conveniejit  for  property  invest- 
ment^^  and  gradually  sold  at  a  oonsidentblc, yet  just, advance,  to 
persons  of  small  means  desiring  homesteads. 

G48.  I-  When  rea)  estate  is  not  paid  for  in  fUll  at  the  time 
of  purchase,  the  purchaser  generally  gives  his  promiasory  notes  for 
the  balance  due,  or  a  bond  for  a  larger  amount,  and  these  ur« 
secured  by  a  Mortgage  on  fhe  property  or  a  Trust  Deed  of  it. 
This  gives  to  the  mortgagee  a  claim  on  it  until  the  balauoe  due  it 
paid,  and  in  case  of  default,  he  may,  under  certain  legal  prori- 
BJons,  foreclose  the  mortgage,  or  more  properly  the  mong;agur,  ud 
BcU  the  property  at  a  fair  price  to  satisfj'  his  claim. 

3.  Tiie  purchaacp  of  i-eal  estate  asauraca  all  existing  mortgagM 
on  the  same.  These  arc  regarded  oa  incumbrauccs,  and  if  none 
exist  the  property  ie  said  to  be  unincumbered. 

649.  1.  Bonds  and  Mortyages  on  real  eatale  and  »Iin 
on  personal  property  are  extensively  used,  not  only  as  security  for 
pii roll ase- money  but  as  security  for  long  loans  to  persons  or  coi^ 
poratioua 

2.  A  bond  is  given  for  a  definite  amount,  the  whole  payable  at 
one  time  nvith  interoBt.  generally  semi-anuually,  and  to  this  bond 
is  attached  a  mortgage  on  the  property  of  the  borrower,  executed 
for  this  particular  bond.  Such  bonds  arc  always  at  pur,  lUid  the 
bolder  of  Buch  securities  never  needs  to  consult  tlie  daily  price 
lists  of  etocka  and  bonds  to  kuow  if  ho  ia  growing  richer  or  poorer. 

3.  It  is  thought  by  some  of  the  best  authorities  that  wcolA 
may  certainly  he  accumulated  more  rapidly  by  investing  eurpliu 
capital  in  real  estate  or  iti  good  bonds  and  mortgages  than  in  any 
other  way.  Many  business  men  wisely  invest  enough  in  real 
estate  to  secure  themselves  and  their  fiimilies  nguinst  want,  evon 
if  al!  their  other  sources  of  income  be  cut  ofE 

G50.  Government  Sertirities  afford  perhaps  the  most 
certain,  regular  and  definite  income  of  any,  on  money  invested  ia 
them.  Theae  are  sought  largely  by  corporations,  persons  hultling 
trust  or  endowment  funds,  and  by  individuals  who  dearc  a  certain 


INYESTMENTS.  383 

ifor  themselves  or  others.  The  rate  of  income  is  not  large 
but  i^  without  change,  and  on  most  United  States  bonds  is  payor 
ble  in  gold. 

ifSt.  The  bonds  of  the  General  Qoreniment  arc  generally 
rdcd  as  the  most  desirable.  Bonds  issued  by  different  States, 
JDunties  and  municipalities,  require  some  investigation  ^  to  tlieir 
rality  and  certainty  of  payment.  Certain  conditions  are  gene- 
ikily  attached  to  the  isaue  uf  such  bonds,  by  the  legislature  of  tho 
hate,  to  render  them  seonre.  The  Stat£  constitution  usually  pro* 
rides  for  the  creation  of  such  securities. 

6S2,  The  value  of  railroad  bonds  secured  by  trust  deeds 
lepends  chiefly  on  the  management  of  the  road  and  the  amotuit 
if  reoeipt& 

'  6S3'  1.  The  chief  considerations  with  reference  to  nil  bonds 
nd  mortgagea  are  first,  fhe  aggregate  amount  of  indeblfdiiess  eui- 
leneeii  by /hem  as  compared  with  (lie  total  amount  of  security; 
ind  second,  (he  rate  per  cent,  which  theg  draw. 
'  2.  In  the  first  consideration  may  be  inclndcd  the  special  one 
IB  to  priority  of  issue,  as  every  issne  for  security  on  any  pn)pcrty 
ends  to  diminish  the  value  of  all  suhsequcut  issues  on  account  uf 
lie  same  property. 
'  6S-i.  One  desirable  feature  of  bonds  is  that  they  have  a  long 
me  to  run,  and  other  things  being  equal,  the  longer  the  tune 
ke  more  desirable  tho  bond  for  the  Ciipitalist.  Such  an  invest- 
mt  saves  the  trouble  and  risk  of  frequently  reinvesting  the 
koney,  and  also  has  the  advantage  of  furnishing  the  means  for 
tbtainiug  temporary  loans  by  dcposithig  the  bonds  as  collateral 
Bcnrity,  thereby  avoiding  tJie  unpleasant  necessity  of  getting 
Bdorsers.  Such  securities  always  have  a  market  price,  and  ore 
idily  convertible  int«  money  if  the  holder  desires  to  purchase 
Uiera  that  promise  a  larger  income,  immediate  or  remote. 

(iSS,  1.  I^oteS  given  either  for  purchase-money  uf  land  or 

It  borrowed  money,  and  secured  by  mortgages  or  trust  deeds,  are 

^"wmetimes  offered  to  the  capitalist  on  good  terms,  and  are  boughl^ 

although  they  are  not  the  most  desirable  except  on  account  of 

the  special  terms  secured. 

2.  Purchase-money  notes  secured  by  the  land  purchased,  are 

lally  payable  at  different  times,  so  as  to  make  aTinnal  instal- 

This  divides  the  amounts  into  such  small  sums  that  they 
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can  answer  only  for  abort  investmenle,  sad  ore  sought 

tbose  in  active  business  who  wish  to  turn  tbcir  capital  as  Ire- 

quently  as  possible. 

3.  Notea  given  for  borrowed  money  with  real  estate  seeority 
partake  mors  of  the  natiire  of  bonds,  which  have  been  mentioned 
before. 

i.  It  is  more  profitable,  generally,  to  purchase  notes  having 
but  a  sbcirt  time  to  run;  for  in  any  transaction  that  affords  more 
than  ordinury  interest,  the  more  frequently  the  same  money  ia 
turned  the  better.  Thus,  it  ia  customary  to  purchase  a  sixty  daya 
note  of  say  #500  for  (450,  and  at  the  end  of  each  sixty  daya  the 
same  amount  may  bo  invested  again  in  like  manner.  In  a  singto 
year  the  profits  on  such  a  seriea  of  investments  would  amotmt  to 
(50  X  G)  =t300  nominal  discount,  and  the  interest  received  on  each 
not«  when  due,  besides  the  use  of  the  diEcouiil  and  interest  allowed 
and  received.  This  illustrates  what  is  done  not  only  six  times  in 
a  year,  but  much  more  frequently  by  many.  Turning  money 
frequently  in  bimmss  is  one  real  secret  of  prosperity  at  which 
active  business  men  aim,  while  silent  partners  are  quite  willing  to 
furnish  capital  and  receive  their  share  of  profits  arising  ftma 
Bucli  a  use  of  it 

GSO.  Stocks  embrace  a  large  class  of  securities,  including 
stocks  of  Banks,  Railroads,  Insurance,  Mining,  Maiinfucturing, 
Transportation  and  other  companies.  Bank  stock  is  perhiqie  the 
best  of  these  fur  investments,  as  it  is  least  liable  to  fluctuation 
in  value. 

G-j7.  1.  Assuming  unimpaired  capital  in  a  corporation,  Ibe  de- 
sirability of  the  stock  may  fiiirly  be  determined  by  the  dividend* 
earned,  not  by  those  ^ai'rf. 

3.  Permanent  investments  may  be  made  in  stock,  as  one  is  never 
obliged  to  change  it,  and  is  not  likely  to  do  so.  so  long  as  it  pays  veil 

3,  Among  the  stocks  generally  preferred  for  investmcnta  are 
first-class  railroad  bonds,  secured  liy  a  first  mortgage  on  the  load 
and  on  real  estate  worth  at  least  twice  the  amouut  thus  secured. 
The  bonds  of  the  Northern  Pacific  Railroad,  bearing  1,\%gfAA 
interest,  being  a  first  lien  on  the  railroad  and  its  traffic,  and  in 
addition,  aecured  by  a  first  mortgage  on  adjacent  lands  at  the  rale 
of  50  acres  for  every  HOO  of  indebtedness,  or  23,000  acres  nf  land 
for  each  mile  of  track,  furnish  a  good  illuBtration  of  the  profitable 
ness  and  stability  of  such  securities. 
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INVESTMENT    COMPUTATIONS. 
fiS8.  Real   Untate  trattnartioiin  aru  so   varied,  and 

jquoiitly  so  complicated,  that  all  the  tases  cannot  well  ho  ti'eated 
in  'dt-tail,  but  some  customs  may  be  noticed  and  some  general 
principles  may  \k  stated  that  sliall  be  of  practical  value  in  the 
solutiuQ  of  problems  arising  io  sncb  baeiness. 

ti3!t.  Full  cudli  payments  for  real  estate  at  the  time  of  pur- 
chase are  very  rare.  The  buyer  invests  in  the  property  and  looks 
to  its  rent  or  rise  in  value  for  his  proHts,  the  seller  invests  iu  some 
note,  bond  or  mortgage  security  instead  of  money  given  by  the 
buyer,  and  receives  regular  interest  and  the  final  payment  of  the 
princi]ial.  It  is  quite  common  to  sell  for  one-fourth  or  ono-third 
cash  with  the  balance  secured  by  a  mortgage  on  the  property,  to 
be  paid  iu  annual  iustalmcnia  in  one,  two,  or  tliree  years.  In 
some  cases  the  seller  requires  only  semi-annual  interest  in  advance 
and  all  the  priucipul  at  the  end  of  five  or  ten  years. 

SoTE. — FamiB  and  plata  of  Innd  ■re  sold  ftt  a  certain  price  per  acn, 
town  nnd  city  iols  at  a  certain  price  pur  /rent  foot,  except  in  Boshin  Mid 
aome  other  places,  wtiero  the  price  is  a  certain  rato  per  square  foot, 

000.   The    computa-tions   ruquired   in   most   investments  in 
etockn  and  bonds  are  readily  made  according  to  tho  general  prin- 
oiplea  of  percentage,  but  in  transactions  requiring  the  present 
value  or  equitable  price  of  securities  affording  one  rate  of  interest 
or  dividend  to  make  the  income  a  certain  per  cent,  on  the  invest- 
ment or  equivalent  to  the  current  rate  of  interest,  the  computationa 
tre  somewhat  more  complicated,  but  are  capable  of  plain  analysis. 
^^V   (Sffi.  Property,  all  computations  of  value  depending  on  time 
^^B^  element  of  production,  should  be  made  on  the  basis  of  com- 
^^Hnnd  use  or  interest,  as  value  may  be  used,  reinvested,  or  trans- 
^lSrnie<i  at  regular  intervals  so  as  to  bo  reproductive.    Iu  business 
tranaacfions,  however,  it  is  quite  common  to  disregard  this  prin- 
ciple nud  use  short,  simple  methods  of  computation  more  for  con- 
venience than  equity.    Thus,  a  note  of  15000  bearing  9%  interest 
nnd  having  3  years  to  run,  if  sold  so  as  to  alTord  10;^  to  the  buyer, 
would  commonly  be  discounted  at  i%  a  year,  making  the  price 
Ul  to  *5000  X  .94=14700.    The  inaccuracy  of  this  will  be  seen 
a  it  is  considered  that  each  year's  interest  may  be  used  so  as 
iduce  10;S  per  annum  during  the  time  the  note  runa.    The 
:l  method  of  compulation  is  uhown  in  Art  GG7. 
i5 
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DIVIDEND   OR   SIMPLE    INTEREST    IRVESTIERTS. 

KoTB.— The  student  should  taialjwe  each  of  the  foUowing  ouea. 
662»  To  find  the  atnount  of  income  on  any  inveeUnenL 

RULE. 

MuUiply  the  par  value  of  the  stocks^  ete^  owned,  by  the  rate 
per  cent,  of  interest  or  dividendy  expressed  deeimaUy.  This  mU 
give  the  annual  income.    One-half  will  he  the  semi-annuaL 

Note. — Gold  value,  as  iAterest  on  United  States  bonds,  maj  be  redaoed 
to  currency  value  by  multiplying^  by  the  quoted  rate  of  gold  regarded  as 
hundredths. 

Ex.  The  semi-annual  income  on  $5500  invested  in  TJ.  S.  10-40s 
bought  at  110  and  bearing  5;;^  gold  equals  5500-7-1.10 x.05-r2= 
tl25,  and  if  gold  be  quoted  at  110,  this  will  equal  tl25  x  1.10= 
$137.50  in  currency. 

G(i3m  To  find  tvIuU  tnust  he  invested  to  produce  a  re- 
quired  income^ 

RULE. 

Divide  the  required  income  hj  the  rate  of  income  to  he  real' 
ized;  this  will  give  the  par  value  of  securities  required  to  he  pur- 
cJiased,  and  this  multiplied  by  the  price  of  the  securities  will  give 
the  amount  to  be  invested. 

Ex.  To  produce  a  semi-annual  income  of  $600  from  S%  bonds 
quoted  at  105,  bearing  semi-annual  interest,  the  amount  to  be 
mvested  would  equal  $600-r-.04  x  1.05=$15750. 

66  4»  To  find  what  price  of  homls  or  stocks  witl  afford 
a  certain  per  cent,  of  income  on  tlie  investment, 

RULE. 

Divide  the  rate  of  actual  income  on  the  securities  by  the  re- 
quired  rate  on  the  investment. 

Ex.  R.  R  bonds  bearing  Q%  to  afford  1}^%  must  be  purchased 
at  a  price  equal  to  6-4-7i=.80. 

664$ •  To  find  a  rate  of  interest  equivalent  to  a  certain 
rate  of  income  on  stocks,  purchasetl  at  a  premium  or  dis* 
count. 

RULE. 

Divide  the  rate  of  income  by  the  price  of  the  stocks. 
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Ex.  6;^  B.R.  bonds  bought  at  115  would  afford  a  rate  of 
mcooiii  on  liie  investment  eqnal  to  .06-^1.15=.05/j, 

Note. — A  rate  o(  dividend  or  interetit  on  uij  stock  e^uivblenl  to  k  eet- 
laiu  nte  on  (lie  iuvsEtnient  may  ba  faimd  bf  multiplying  the  given  »to  bj 
the  price  of  tho  utodc 

Ex.  Any  Etncli  bought  M  110,  lo  equal  a  6^  Invpstment,  must  aObrd  ft 
t>te  of  Income  eqiuU  to  .0()  x  1.10=^.000. 

GfiG-  To  find  a  rent  that  nhnll  afforrt  a  rei-tain  net  rtUe 
of  tucome  on  the  value  of  real  estate  property, 

»R  U  L  E. 
To  the  nef  rate  required,  add  any  per  cent,  to  be  allowed  for 
laweg,  collection,  etc.;  muUipli/  the  value  of  the  property  by  this 
sum,  and  to  the  product  add  any  incidental  expenses  for  re- 
pinrB,  etc 

Ex.  A  honse  and  lot  worth  |8000,  requiring  #150  f^r  repairs, 
inga  tax  of  ^^,  and  the  ngent  receivmg  1%  for  collection,  to 
ird  a  net  inoouiu  of  ii'}i  muet  buve  a  rent  equal  to  (8U00  x  .07} 
«160=»720. 


COMPOUND    INTEREST    INVESTMENTS. 


PBEBEHT  n'OBTH  OP  BONDS  OK  C 


I  SSCURITIES. 


(tf07.  To  find  the  true  present  worth  of  abondor  note,  having 
umber  of  years  to  run  and  boiring  any  rate  of  annual  interest, 
t  would  afford  a  different  rate  of  interest  annually. 
Ex.  What  is  the  present  worth  of  a  t2000  bond  Ijearing  &% 
inal  interest  and  having  4  years  to  run,  when  money  ia  worth 
Spcr  annum  ? 
Solution. — The  amount  to  (»  received  on  accotmt  of  the  bond 
HSO  eaflh  year  and  $2000  at  the  end  of  four  years.  If  money 
worth  10;^  per  annum,  the  sevenil  amonnta  of  annual  mterest 
received  may  be  pnt  at  cumjwund  interest  till  the  principal  is 
ptud,  nud  the  trne  present  worth  of  the  bond  will  be  tho  present 
Talne  of  the  amoant  of  these  several  interest  inveatmonts  plus  the 
principal  at  the  end  of  the  four  years.  The  interest  received  at 
the  end  of  the-fonrth  year  will  amount  to  #190,  that  received  at 
the  end  of  the  third  year  to  $130  x  1.10,  that  received  at  the  end 
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of  the  second  year  to  $120  x  1.10*,  that  receiyed  at  tbe  end  of  fhe 
first  jmv  to  120  X  1.10'  (Arts.  52G,  530),  and  the  whole  amonnt  d 
interest  and  principal  will  be  «120  +  ($120  x  LIO)  +  (tldO  x  LIO^ 
4-  ($120  X  1.10*)  +  $2000.  The  several  amoiinta  of  interest  form  % 
geometrical  series  whose  sum  is  required.  The  eeries  may  bi 
made  more  simple  by  factoring;  thus,  $120 x (1  +  1.10 +  1.10*+ 
1.10'),  giving  for  the  series  whose  sum  is  required  (Art  395) 
1  for  fhe  first  term,  1.10  for  the  ratto,  and  IJLO*  for  the  Imtt  tfrnu 

rpu  P  .!.•         •      •  1  ^    (l»iyxl.lO)--l     110--1 

The  sum  of  this  senes  is  equal  to  ^ =-77; — =-^ =  — rx— 

^  1.10—1  .10 

=:.4641-7-.10=4.641,  and  this  multiplied  by  the  factor  $120  gives 

$556.92  as  the  amount  of  the  entire  interest  value  at  the  end  of 

four  years,  and  tliis  plus  the  principal  gives  $2556.92  as  the 

amount  of  which  the  present  worth  is  required.    This  is  to  be 

found  by  dividing  by  the  compound  amount  of  $1.00,  at  the 

lequhred  rate  for  the  whole  time.    $2556.92+1.4G41=$l  746.41,  th 

true  present  worth.    The  equation  of  the  problem  would  be  (1  + 

1.10  + 1.10'+1.10")  X  $120  +  $2000=$1 746.41  x  UO*,  and  making 

the  changes  for  the  sum  of  the  series  it  becomes  (1.10*— l)-i-JO 
x  $120  f  $2000=$174C.41  x  1.10*.  Now  observe  that  1.10*  is  the 
compound  amount  of  $1.00,  and  1.10^—1  indicates  the  compound 
interest  on  81.00  for  4  years  at  10^,  and  that  .10  indicates  the 
interest  on  f  1.00  for  one  year  at  the  required  rate.  From  this 
analysis  the  following  rule  is  derived : 

6G8.  RULE. 

Divide  the  compound  ififerest  on  one  dollar  at  the  required  rat$ 
for  the  given  time,  by  the  required  rate  ;  multiply  the  quotient  bg 
the  interest  on  the  bond  for  one  year  at  the  given  rate;  to  the 
product  add  the  face  value  of  the  bond  and  divide  the  sum  iy 
the  compound  amount  of  one  dollar  at  tlie  required  rate  for  (h^ 
given  time. 

Notes. — 1.  This  rule  may  be  applied  in  all  cases  whexe  the  intend 
interraU  are  alike  both  for  tlie  given  and  the  required  rate.  Thus  it  JSt^ 
be  used  to  find  the  present  worth  of  securities  bearing  a  certain  rate  of  000^ 
annual  interest  if  money  is  worth  a  different  rate  semi-annually,  bj  sobsti^ 
tuting  a  lialf-year  for  the  year  and  half  the  rate  for  the  rate,  in  the  role. 

2.  If  money  1>e  worth  only  the  rate  borne  by  tlie  bond,  but  a  dififerent 
rate  of  income  be  required,  the  true  present  worth  may  be  found  I7 
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dieiding  the  (ompound  amount  of  the  hond  for  t/ic  mhoU  time  at  tin  oirn  rntr, 
Vfi  the  compound  amouTtl  af  o<ie  dvUarfor  the  ichole  time  at  the  required  rate. 

3,  The  work  maj  be  grealty  Bbortened  bj  Ilie  use  of  Iliu  Compound 
InterCHt  tables  found  in  Part  Third. 

i.  Tbe  more  comtnoa  luutbntl  of  dealing  with  siich  problcton  nsed  bj 
bonnesa  men,  ia  (o  divide  tke  amount  of  the  prinripiii  ut  limple  intcri'l  fiif 
tht  wKAe  twiM  at  the  r'lU  homt,  by  the  amount  of  one  deUar  at  aimpie  iiUereit 
ftr  l&e  uAofB  time  at  the  required  rale  ;  but  tbla  is  not  accarate. 

GdOt  To  fiad  the  prceenl  worth  of  a  bond  or  note  having  a 
number  of  yeara  to  run,  witii  interest  payable  annually,  thai 
would  afibrd  u.  e«rtiiin  rate  of  interest  serni-annuaUy  or  quarterly. 
Ex,  What  must  be  paid  for  a  note  of  iGCOO  liaviiig  tliroe 
jcara  to  run  ut  8  per  cent,  with  interest  pnyable  amiually,  thufc 
rthe  myestnieut  may  afford    10  per  cent,   with  interest  payable 

liy  ? 

Solution. — ^We  mnst  find  the  jircscnt  worth  of  the  iimonnt  of 
the  8  per  cent,  interest  at  the  end  of  three  years,  eompounded 
senu-annually,  at  10  per  cent,  plua  t)ie  principal.  Tlie  interest 
received  at  the  end  of  the  tliird  year  will  amount  only  to  ?i528; 
lat  received  at  the  end  of  the  second  year  may  be  compounded 
10^  for  two  half  years,  and  will  amount  to  1538  x  1.05' ;  that 
Teceived  at  the  end  of  the  first  year  will  amount  to  to28  x  1.05*. 
This  will  give  the  scries  (H-i.05'  +  1.0o')  x*!528=(1.05'— 1)-h 
JOas  X  $538 ;  or  .3401  -^.1035  x  *538  =  *!l751.93.  Adding  the 
principal  ICGOO  to  this,  gives  *8351.93  as  the  amount  of  which 
the  present  worth  is  required.  This  equals  $83.51.93-^1.05*= 
♦6232.32.  The  «inalion  of  the  problem  is  (l  +  1.05'  +  1.05')x 
$528  +#(>600=«6232.32  x  l.O,"/,  or  in  a  changed  form  (Art,  395), 
'(1.05"- 1)^1.03'^  X  $528 -(-$0000^*6332.32  x  1.05'. 
.     From  this  analysis  the  foUowiug  rule  is  derived : 


years 
Ktiie  i 

ih 

fh< 
sei 

I? 


■ .  670.  RULE. 

Divide  tite  compound  interest  on  one  dollar  for  the  u 


e  time, 


at  the  required  rate  and  intervals,  by  the  compound  interest  of  one 
doUar  for  one  year  at  the  required  rate  and  intervals.  Multiply 
the  quotient  by  the  interent  on  the  bond  for  one  year  at  the  given 
Tate,  and  to  the  product  add  the  principal. 

Divide  the  last  sum  by  the  compound  amount  of  one  dollar 
p  tit  whole  time  at  the  required  rate  (tnd  internals. 
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671*  To  find  the  present  worih  of  a  bond  or  note  having  i 
number  of  years  to  run  with  interest  payable  semi'annuattj,  thai 
would  afford  a  certain  rate  of  interest  or  income  annually. 

Ex.  What  is  the  true  present  Talue  of  a  bond  of  $1000  doe  in 
7  years  and  bearing  6%  with  interest  payatde  aemi«annoally,  when 
money  is  worth  %%  annually  ? 

Solution. — ^At  the  end  of  the  first  half-year  $30  interest  is  reodr* 
able,  and  at  the  end  of  the  second  half-year  another  $80,  aiid«o  on. 
At  the  end  of  the  first  year  the  value  of  the  interest  receipts  would 
be  the  amount  of  the  first  $30  for  six  mon&s  at  the  current  rate^ 
i%  plus  the  second  $30 ;  that  is,  $30  -h  $1.20 + $30=$61.20.  This 
amount  at  the  end  of  each  year  may  be  invested  for  the  remainiiig 
time  at  %%  annually,  giving  the  series  (1 +  1.08+1^* +  1.08"+ 
1.04*4- 1.08*+  1.08*)  X  $61.20  =  (1.08'- 1)  -^.08  x  $61-80  =  ,7138 
•^  .08  X  $61.20  =:  $546.06.  This  added  to  the  principal  gives 
$1546.06  as  the  entire  amount  of  value  at  the  end  of  seven  yean^ 
and  the  present  worth  of  this  is  equal  to  $1546i)6-^1.08^=$1546.06 
'^1.7138=$902.71. 

From  this  analysis  the  following  rule  is  derived : 

G72.  RULE. 

Divide  the  compound  interest  of  one  doUar  for  the  given  time 
at  the  required  rate  by  the  required  rate.  Multiply  the  quotient 
by  the  amount  of  interest  receivable  in  one  year  plus  the  interest 
on  half  of  it  for  six  mx>nths.  To  tlie  product  add  the  principal 
and  divide  this  su7n  by  the  compound  amount  of  one  doUar  for 
tlie  whole  time  at  the  required  rate. 

Notes. — 1.  The  multipliers  to  be  used  in  the  seeond  itep  of  the  soIaUon 
are  as  follows  for  a  $1000  bond : 


of  nemi^nniial  interest 

Maltlplier  «rhon  money  is 

Midtiplier  when  nom^ii 

ou  the  bond. 

worth  6.<  per  annum. 

6^ 

60.75 

60.875 

^% 

60.90 

61.06 

^% 

71.05 

71.326 

8jf 

81.20 

81.40 

10;^ 

101.60 

101.76 

2.  For  the  present  worth  of  a  $1000  bond  bearing  6.  6»  7, 8  or  10  per 
cent.,  when  money  is  worth  6  or  7  per  cent.,  see  table  in  Part  HI,  Art.  78flt 
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673.     PROBLEMS    IN    inVESTHENTS. 

1.  What  must  be  paid  for  35  ehares  Illinois  Ciealral  Railroad 
stock  at  u  discount  of  13^  ?  IVhut  mte  of  dividend  would  bo 
equi?ali;nt  to  10^^'  interest  on  the  investment? 

2.  What  will  be  the  cost  of  »15,000  of  Ohio  State  Bonds  at  a 
discount  of  S^;5? 

3.  Bouglit  40  shares  New  York  and  Erie  Eailroad  stock,  at  a 
discount  of  3;;,  and  sold  the  same  at  a  discount  of  37^;^  How 
much  did  I  )o^  in  the  transaction  ? 

4.  If  the  New  York  Central  Bailroad  Company  declares  on 
annuiil  dividend  of  IV^l,  what  amount  will  a  stockholder  receive 
who  owns  240  shares?  What  per  cent  on  hie  investment,  if  he 
bought  the  stock  at  95  ? 

fi.  How  many  shares  of  canal  stock,  of  1100  each,  at  li%  dis* 
count,  eun  be  bought  for  4101)2  ?  How  much  would  be  lost  by 
Belling  Ihom  at  33J^  discount  ? 

.  If  the  capital  stock  of  a  >jank  be  $500,000,  what  amount  is 
mry  to  declare  a  dividend  of  bl%  ?     What  would  a  atock- 
ftlder  receive  who  owned  25  sharea  ? 

f.  A  person  owns  30  shares  of  bank  stock,  and  receives  a  divi- 
md  of  |150 ;  what  was  the  rate  of  dividend  ?  What  per  cent,  on 
is  iuvestuieiit  if  bought  at  98  ? 

8.  A  certain  stockholder  draws  ¥370  when  a  dividend  of  Q%  ifl 
red  ;  what  is  the  amount  of  his  stork  ? 

9.  Bought  sti>ck  at  4  per  cent,  discount,  and  sold  the  same  at  5% 
minm,  and  gained  1450.     How  many  shares  were  transferred  ? 

10.  At  a  diici)nnt  of  3^,  how  many  shares  bank  stock  of  $50 
each  cmiM  be  purahaaed  for  19748.50  ? 

11.  Which  id  the  better  investment,  railroad  stock  paying  i 
aemi-aunual  dividend  of  4^/,  bought  at  a  discount  of  SSfi,  or 
money  loaned  at  10^  interest,  payable  annually  ?    What  per  cenL 

^Jaettar  ? 

HK    12.  Boaght  bank  stock,  paying  13^  dividend,  at  a  discount  (^ 

^■Djt    What  per  cent,  interest  did  the  investment  pay  ? 

^-     IS.  When  the  annual  dividend  of  railroad  stock  is  13^  and 

the  inten-sl  of  money  is  10^,  at  what  premium  ought  the  tuilroad 

stock  to  sell  ? 


k 
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14.  At  what  per  cent,  diasomit  must  I  hay  bank  stock,  pajinj 
&%,  tliuC  the  LDveatmeiit  may  pay  9^  ? 

15.  If  the  C.  &  R  R.  K.  Co.  declare  a  dividend  of  15^  p 
aimtun,  what  is  the  yalue  of  its  stork,  tnouey  being  worth  8^  ? 

16.  The  freebankiuglaivof  New  York  reqnired  Uiattliesl 
deposited  witii  the  Buperintendent.  as  Bccurity  for  bauk-note  ci 
culation,  should  be  mside  equal  to  stock  produciitg  an  int^ci 
of  CjS  per  annum.  What  per  cent  of  the  stock  could  a  baa|| 
receive  in  circulating  notes  on  6  per  cent,  eecuritios  ?  Whui  on 
7%  stock  ? 

1^.  In  March,  1870,  the  total  amount  of  Britifih  consolSi  1 
ing  3;;,  was  £309,642,184.  What  van  the  amount  uf  interest  p 
on  them  semi-annually  P 

18.  The  debt  of  Great  Britain  and  Ireland,  in  round  namlKn 
is  £741,000,000,  and  the  annual  revenue  £75,000,000.  Snpposiaf 
the  annual  interest  to  average  3J^',  what  \yer  oeut,  of  the  revenue 
is  needed  to  pay  the  interest  on  the  debt  ? 

19.  In  July,  1859,  forty-five  New  York  Fire  Insuranoe  C 
panies  (out  of  fifty),  on  a  capital  of  $8,712,000,  dirided  among  till 
stockholders,  as  a  semi-annnul  dividend,  $C79,9oO.  Compont 
with  railroad  stock  imyiiig  5;;  eemi-auimally,  which  would  yidt 
the  greater  income,  railroad  stock  bought  at  Go%  or  insunuiM 
stock  at  par  ? 

20.  A  man  subscribed  S;20,000  stock  in  a  mining  company,  tin 
capital  stock  of  which  was  1500,000,  but  only  20^  paid  in. 
cash  dividend  of  Z%  on  the  par  value  was  declared  and  a  divide^  ■' 
of  10;^  was  credited  to  the  stockholders  as  an  inslullment  on  tbar 
unpaid  stock.  What  amount  of  cash  did  he  receive,  and  wha^ 
was  thti  balance  due  on  his  subscription  ? 

21.  I  buy  100  shares  of  railroad  stock,  the  capital  stock  being 
13,000,000.  The  first  year  they  declare  a  cash  dividend  of  10* 
The  second  year  they  increase  tlieir  stock  by  declaring  a  e 
dividend  of  10^.  Tlie  third  year  tl)ey  divide  among  their  stocW 
holders  the  same  amount  ns  in  the  first  year.  What  would  lie  th^ 
per  cent,  of  the  last  dividend?  How  much  more  would  they 
need,  to  declare  a  dividend  of  10<g.  the  same  as  in  the  first  year? 

22.  If  the  paid  up  stock  in  a  nulroad  company  l>o  worth  100^, 
and  a  stock  di^'idend  of  lO^r  be  made  to  the  stockholdeTBi  wbat 
would  be  the  value  of  the  stock  after  the  dividead  ? 


33.  If  the  net  carningg  of  a  bank  with  1300,000  capital  be  suf- 
ficient to  pay  an  annual  diviilL*nd  of  10%  and  reserve  $4000  lis  s 
surplus  to  provide  fur  future  losaea,  uiid  it  jiay  G%  on  its  net  piirn- 
iugs  to  tiic  State  in  lieu  of  taxes,  what  would  be  the  ratfi  of  tax^ 
tiun  on  its  capital  ? 

24.  What  shonld  be  paid  in  New  York  for  a  railroad  bond 
of  *1000,  bearing  7  per  cent  interest,  to  make  it  a  10^  invest- 

NoTR.  — Il  is  niBnifeEt  that.  It  a  corporation  sella  in  New  Toik  Its  bonds, 
drawing  T*!!  intcicel,  for  loss  tlion  ji&r  value,  it  is  borrowing  monc;  at  a 
higher  rate  of  Intcnsl  than  tlie  legal  rate,  and  the  fontruct  under  the  gene- 
ral hiw  of  that  State,  regulating  interest,  liecumes  tainted  with  usury.  But 
for  the  acQimmodation  uf  corporations,  and  tlio  security  of  capitaliHts  invent- 
ing in  «iicli  Iwnds,  it  was  enacted  by  tlie  Legislature  of  Xew  York,  in  1B50, 
tjjU  "no  corporalion  slinll  hereafter  Interpose  the  defense  of  nsury  in  any 
action."  With  this  reHirlction  upon  them,  corporatioDB  caa  negotiate  their 
bonds  moro  readily  and  at  better  rates  tlioii  without  such  restriction.  A 
largo  rlai<8  of  individual  lx>rrowers  desire  a  similar  legal  prohibition  for  a 
Ukv  accommodation. 

J      25.  IIow  much  mnst  be  paid  for  12000  U.  S.  5-203,  C  per  cent, 

^Hf  104,  allowing  a  brokerage  of  1%'f    Gold  lieing  11'^,  what  is 

^|pe  eemi-annual  Incomo  ou  the  same  in  currency  ? 

^H|^  S6.  What  ia  the  rate  of  income  on  XT.  S.  Currency  sixes  bought 

^KlUj? 

^^^  87.  What  rate  of  interest  is  equivalent  to  the  income  ou  the 

now  U.  .S,  five  jier  cent  bonds  bought  at  108J  ? 

28.  What  is  the  semi-anniiul  iiitorest.  in  currency,  on  tSOOOO 

C  S.  10-lOs,  six  per  cent  gold,  when  gold  is  at  108^  ?    What  ia 
Htte  per  cent  of  income,  if  these  bonda  are  purchased  at  109  ,|  ? 
^■f  89.  What  amount  must  bo  invegted  in  V.  S,  bonda  lH?aring 
^^K,  Wt  at  109^,  to  afford  a  Eemi-annual  income  of  t5C2.50  ? 
^V  80.  At  what  rate  mnut  6;^  R.  R.  bonds  be  purchused  to  aObrd 
^HpTon  the  investment  ? 
^F'   31.  If  a  certain  hank  stock  affords  a  semi-annual  dividend  of 

10^,  at  what  price  would  it  pay  8'^  eemi-annualty  on  ihe  money 

Invested  ? 

33.  What  per  cent  better  are  Chicago  Ts  at  95  than  XJ.  S.  cur- 
f  Cs  at  114J  ?    Which  is  the  more  desirable  investment,  and 


93.  What  ia  the  yearly  value  of  a  rent  of  tdOO  per  month  in 
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advance,  each  month's  rent  heing  allowed  to  draw  siinple  interert 
for  the  balance  of  the  year  at  6%  ? 

34.  What  should  be  the  trae  disconnt  on  a  3  yr.  mortgige  of 
$5000,  bearing  8^,  if  sold  so  as  to  draw  10^  on  th6  money  paid 
for  it,  interest  being  payable  annually  ? 

35.  What  must  be  paid  for  a  note  of  tlOOOO,  bearing  9%  per 
annum,  due  in  2  yr^  to  make  it  equivalent  to  a  10^  investment^ 
semi-annually  ? 

86.  A  person  owes,  and  has  outstanding  against  him,  three 
notes  of  12000  each,  due  in  one,  two,  and  three  years,  drawing  9% 
interest,  payable  annually,  and  secured  by  mortgage  on  real  estala 
He  proposed  to  the  holder  of  the  notes  to  exchange  two  bonds  for 
them  and  pay  the  difference  in  casli. 

BoNiM  AKD  Cash. 
Bond  12000, 10  yr.  (^  7«  Bemi-an.  int 

"     $2000, 10  yr.  @  7jJ 
Cash  balancej  % 


NOTBB. 

Note  $2000, 1  yr.  @  9%  an.  int. 
$2000, 2  yr.  @  9> 
$2000,  3jT,^9% 


"    $2000, 2  yr.  %  9i      " 


K  S%  annual  interest  be  considered  the  market  value  of  money, 
what  would  be  the  proper  cash  balance  in  the  transaction  ? 

37.  A  capitalist  has  certain  bonds  that  be  thinks  of  changing 
for  others,  if  he  can  make  a  fair  exchange :  they,  are  as  follows : 

2  bonds  of  *1000  each,  drawing  6%  semi-annual  interest, 

payable  in  currency. 
8  bonds  of  f;500  each,  drawing  11%  annual  interest^  payable 

in  currency. 
5  bonds  of  $100  each,  drawing  5%  semi-annual  interest,  in 
currency. 
It  is  proposed  to  change  these  for  other  bonds,  of  $500  each,  draw- 
ing S%  interest,  payable  semi-annually,  in  currency.  Suppose  the 
security  and  other  things  to  be  equal  on  the  different  bond%  and 
that  they  all  mature  at  the  same  time  (in  5  years),  how  many  of 
the  S%  bonds  should  be  received  at  their  face,  and  what  differenoe 
paid  or  received  in  currency,  to  make  an  equitable  exchange  ? 

38.  Money  being  worth  10%  per  annum,  what  per  cent,  of  the 
face  value  is  the  present  value  of  a  7}»  bond,  interest  payable  semi- 
annually, running  20  years  ? 

Note.— As  the  ratio  only  is  sought,  any  convenient  amount  may  be 
assumed  for  the  face  of  the  hond. 

39.  In  1813  the  U.  S.  Government  borrowed  tl6,000,000»  ^ell- 
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ing  their  bonds  to  run  13  years,  at  6;r«  interest,  payable  semi- 
aQDUully,  at  12^  diecount  At  wbut  discoant  sliould  t)ie  pur- 
chasers have  taken  them,  to  reulizo  ou  their  investment  an  average 
annual  interest  of  S%  ? 

40.  A  proposed  to  purchase  through  a  real  estate  agent  a  piece 
of  property  fur  140,000,  one-quarter  duwn,  and  balance  in  one, 
two  and  three  years,  at  eight  per  cent  semi-annual  iiiturcat.  The 
Bgeut,  not  ha\iug  been  fully  authorized  to  sell,  did  not  know  the 
exact  condition  of  the  pro])orty.  By  eoufurring  with  the  owner, 
he  found  there  were  four  mortgages  upon  the  property  of  (iC400, 
♦9000,  $7500,  and  18500,  and  ihat  Ihe  purchaser  would  l>e  ex- 
pected to  assume  these  mortgages  and  pay  fSCOO  cash.  The 
agent,  stimulated  by  a  prospective  commission,  eet  himself  aboiit 
a  reconciliation  of  the  two  propositions,  which  wore,  when  stated 
in  full,  as  follows: 


I 


Pdbchaskb'b  FBOPoainoN. 
10.000  itkBh. 

lOAWO  in  I  yr,  @  S-^  Boml-iin, 
10.000  In  8  yr.  @  8J 
lOflOO  in  3  yr.  @  6f 


Owimi'i  pBorounoK. 

8,000  (■aah. 

0,400  in  2  yr.  @  7S  »n  in 
9,000  ill  S  yr.  (B  8S     " 
7,500  in  4  yr,  @  Ot     " 

J,500  in  3  yr.  O  8;    " 

VtflQO 


Starting  upon  the  basis  that  the  market  value  of  money  is  ten 
per  ceiit  per  annum,  tlie  agent  endeavors  to  show  how  much 
or  less,  than  $8G00  should  be  paid  in  cash  to  make  the 
ler's  proposition  equal,  or  eiinivalent  to,  tlie  purchaser's  propo- 
A  will  take  the  property,  assume  the  four  mortgages,  and 
enough  cash  to  make  this  an  invesfmetit  equivalent  to  the 
first  proposed  hy  him.  What  should  he  the  cash  payment  P 
If  money  be  worth  8fc'  interest,  payable  semi-annually — if  the 
purcliaser  assume  the  mortgage  incumbrance,  how  much  cash 
should  he  pay  the  owner  to  make  it  equal  to  the  purchaser's  propo- 
gitiou  ? 

41.  A  proposed  to  sell  to  B  some  real  estate  for  £30000,  j  cash, 
the  entire  balance  in  3  yr.  at  lOft  simple  interest.  There 
n  mortgage  of  110000  on  the  property,  given  three  j-ears 
liefore,  to  run  5  years  at  Si  semi-annual  interest.  B  agreed  to 
(Uaime  the  mortgage  on  condition  that  ho  is  to  lose  aotbiug  by  it. 
fbr  what  amount  should  B  give  his  note  to  A  F 
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42.  How  much  more  inoome  might  be  realised  in  10  yeaa 
from  Northern  Pacific  Railroad  7-30  gold  bonds  (that  ai6  bearing 
7  J\jjg  interest)  bo*t  at  par,  than  from  U.  S.  6  per  cent  gold  bonds 
bo't  at  110,  if  the  interest  receiyed  on  the  bonds  ererj  half  year 
were  reinvested  till  the  end  of  the  ten  years  Bt9%f  payable  semi- 
amiuallj,  if  $55000  be  invested  in  each  ? 

EQUATION    OF    PAYIERTS. 

674.  1.  Equation  of  Payments  is  the  prooeis  of  find- 
ing the  time  when  the  sum  of  several  debts  Sailing  due  at  difEerent 
times,  can  be  paid  without  loss  to  either  debtor  or  creditor.  This 
time  is  called  the  equated  time. 

'  2.  The  common  methods  of  finding  the  equated  time  are  baaed 
upon  the  principle  that  money  kept  after  it  is  due  is  counter- 
balanced by  an  equal  sum  of  money  paid  the  same  length  of  time 
lefore  it  is  due. 

Thus,  if  A  has  had  the  use  of  $1000  of  B's  money  for  one 
year,  to  adjust  the  matter  at  the  end  of  the  year,  A  gives  B  the 
use  of  a  like  amount  for  the  same  length  of  time. 

Note. — The  partj  who  has  the  use  of  the  money  first  really  has  the 
advantage,  because  the  gain  from  this  use  may  be  made  productiTe  of 
farther  profit  while  the  second  party  is  using  the  principal.  Thus  let  A  use 
$10000  of  B's  money  for  5  years  and  realize  10^  on  the  same  annually,  and 
then  to  repay  the  principal  debt  let  A  return  the  $10000,  and  to  paj  for  the 
use  of  it  let  him  lend  B  another  $10000  for  5  years.  It  will  readily  be  seen 
that  at  the  end  of  ten  years  A  will  have  the  advantage  of  the  first  use  of  the 
money,  by  just  the  amount  of  profit  he  realizes  the  second  five  years,  ariniog 
from  the  use  of  the  $10000  during  the  first  five  years.  However,  as  the 
intervals  of  credit  for  which  accounts  are  averaged  are  generaUy  short,  tUfl 
advantage  of  first  use  is  but  small  and  is  not  considered  in  adjustment  by 
averaging. 

073.  To  find  the  equated  time  for  the  payment  of  seyeral 
sums  of  money  with  different  terms  of  credit 

Ex.  A  owes  B  $1200,  of  which  $300  is  due  in  4  months,  $400 
in  6  months  and  $500  in  12  months.  What  is  the  equated  time 
for  the  payment  of  the  whole  sum  ? 

FIBST    METHOD. 

Explanation. — Of  the  entire  $1200  to  be  paid,  A  is  entitled  to 
the  discount  or  use  of  $300  for  4  mos.,  which  is  eqairalent  to 
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800  X  4=1300 
400  X  6  =  2400 
J00xia=600Q 
)9«00 


r 


the  use  of  *1.00  for  1300  mos.;  of  $400 
for  6  mos.  or  $1.00  for  840O  moa. ;  and  of 
«500  for  13  mos.  or  H.OO  for  6000  mos. ; 
that  is,  A  is  entitlod  to  the  use  of  tl-OO 


8  moB.  Am.  f^j.  ^qqq  ^^^  ^^  j^  cquiyalonl,  the  use 
of  JiaOO  for  Tj'flft  of  9G00  mos.=*  mos. 
Now  observe  tliat  if  the  $1200  be  paid  m  8  mos.  the  6300  is  paid  4 
montlis  ai'tur  it  ia  due,  the  8400  2  months  after  it  is  due,  and  tlie 
*500  4  months  Iwfore  it  is  due,  so  that  A  gets  the  use  of  $300 
4  mos.  plus  the  use  of  4400  2  mos.,  or  tlie  use  of  41.00  for  3000 
monfh.^.  aud  B  gi'td  the  use  of  JiSOO  for  4  moa.  or  the  use  of  $1.00 
for  3000  moa.,  making  it  equitable  for  both. 

E^  era.  rule. 

pi;  MuUiphj  each  payment  or  debt  bi/  ils  time  of  credit,  and  divide 
the  sum  0/the  froducts  by  the  sum  of  the  patmehts. 

IfOTXS. — 1.  B7  tlie  term  dlBcoont,  aa  need  above,  U  meant  mercantila 
discouDt  or  nimpU  inUreH  in  itdimwf. 

2.  Th'-  student  Bhould  not  get  tlir  linprcBBion  that  tlie  Inie  will  Bubatltute 
tbe  payment  of  9124)0  in  9  months  in  the  placo  of  the  exprees  Btipiilntinns 
•B  (pveu  111  the  esaniple.  TUu  nbjet-t  i>f  finding  the  mean  or  average  time 
ia  to  show  Ht  wliat  time  the  whole  amonnt  mny  bo  paid  without  loaa  to 
either,  ihould  tlioj  those  to  make  that  (irningement. 

GT7,  If  we  suppose  all  Iho  sums  to  be  jmid  in  13  monihe,  the 
time  upon  wliich  the  kst  debt  becomes  due,  the  amount  U>  be 
paid  will  i>e  $300  +  ita  interest  for  8  months,  400  + its  interest  for 
6  months,  and  8500;  or  $1200  + the  interest  of  tl  for  4800  months. 
It  is  plain  that  the  debts  will  be  cancelled  by  paying  $1200  four 
mouths  bffors  the  last  debt  ia  due ;  or,  which  is  the  same  tiling, 
eight  months  after  the  first  debt  is  due. 

For  conreniencc  we  have  commenced  at  first  date  and  di»- 
taated. 

SECOND    UETHOD. 
Discount  on  $300  for   4  months,  at  <)^=:»  COO 
«  400  "     fi         "         65=  13.00 

500  "    13  "  r,%=  30.00 

L^Disconnt  on  4il200  =$46.00 

$8=Discount  of  81200  for  1  month. 
$48-^ 6=8.    Am.  8  moQth& 
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Explanation. — ^Tbe  interest  of  $12009  or  the  warn  of  the  psy- 
mentSy  being  $6  a  month,  A  is  entitled  to  the  nee  of  tl200  ai 
many  months  as  $6  is  contained  times  in  $48=&  Henoe^  8 
months  is  the  equated  time. 

RULE. 

Find  the  interest  of  each  payment,  or  debt,  for  its  term  of 
credit,  and  divide  the  amount  of  interest  thus  found  by  the  iiUet' 
est  of  the  sum  of  payments  for  one  month. 

Notes. — 1.  As  the  result  will  be  the  sune  for  anj  mto  of  intereBt,  take 
that  rate  whidi  is  most  oonyenicnt,  and  oompate  for  months  or  dajs  m 
required. 

2.  In  both  methods  we  have  assumed  the  present  time  for  a  date  of  lettia' 
ment,  or  as  it  is  sometimes  called /oro/  date,  and  have  discounted  eadi  sum  for 
the  time  it  has  to  run  from  tliat  time.  The  equated  date  would  have  been 
the  same  if  we  had  assumed  as  a  focal  date  the  time  the  first  aum  fell  due, 
in  which  case  there  would  have  been  the  discoimt  on  the  last  two  sums  or 
$24,  and  it  would  have  required  as  many  months  forward  from  the  date  of 
settlement  as  $6  is  contained  in  $24  or  4  months,  which  is  the  same  as  before, 
as  our  focal  date  is  4  months  later  than  in  the  preceding  cases. 

8.  Or.  suppose  wo  Iiad  taken  as  our  date  of  settlement  the  time  when  the 
last  sum  fell  due.  In  that  case,  interest  would  have  been  compated  on  the 
first  sums  from  the  time  thej  fell  duo  up  to  the  focal  date,  whidi,  on  the 
first  is  $12,  the  second  the  same,  on  both  $24.  Now  the  debtor  owes 
$1200  plus  the  $24  interest,  and  in  order  to  give  the  creditor  the  use  of  the 
$1200  for  a  sufficient  length  of  time  at  the  same  rate  to  cancel  the  $24, 
which  is  4  months,  the  equated  date  must  be  4  months  before  the  focal 
date.  It  is  purely  a  matter  of  convenience  as  to  what  date  be  aasumed  as 
the  focal  date ;  some  prefer  the  first  date,  or  the  last  day  of  the  month  pre* 
ceding  the  first  date,  and  work  bj  discount.  It  is  convenient  to  assume  the 
last  day  of  the  month  preceding  the  first  date,  as  that  gives  the  exact  months 
and  days  of  the  %  as  the  inter\'ening  time.  In  taking  the  last  date  as  the 
focal  date  the  question  becomes  one  of  interest,  and  is  perhaps  the  mors 
easily  understood  by  the  student. 

678.  That  the  equated  time  obtained  by  both  of  the  abore 
methods  is  correct,  will  appear  from  the  following  proofis : 

First  Proof — By  paying  the  $1200  at  the  close  of  8  months 
A  gains  the  use  of  $300  for  4  months=$6  interest^  and  $400  for 
2  months =$4  interest,  and  loses  the  use  of  $500  for  4  months^ 
$10  interest.  Hence,  A  gains  $6  +  $4=$10  interest,  and  loses 
$10  interest  On  the  other  hand  B  loses  $6  +  $4=$10  interest^ 
and  gains  $10  interest 

Second  Proof, — K  neither  payment  shonld  be  made  till  the 
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Jaat  debt  is  due,  A  would  then  owe  B  t300  +  its  interest  for  8 
ioonthd-l300  +  *12=$312;  $400  +  ii3  interest  for  6  nn)utli8= 
t400  +  $ia-»il3;  and  $500  witliout  interest:  that  is,  A  would 
owe  B  in  12  montlis  «312  +  «412  +t500=«12ai.  Now,  lie  present 
worth  of  $Vi2i,  four  mouths  befure  it  is  due,  is  #1200.  Hence, 
A'b  paring  B  $1200  at  the  tlose  of  eight  montlis  is  tlie  eame  aa 
his  laying  him  $1224  in  12  months,  or  $300  in  i  months,  tlOO  in 
6  months,  and  t500  In  12  montlis. 

Third  Proof. — If  A  should  pay  each  debt  when  it  is  due,  and 
B  lend  to  C  the  money  received,  at  the  time  A'a  last  payment  is 
due  C  would  owe  B  (24  interest  If  A  should  pay  the  sum  of  the 
debts,  or  tl200,  at  the  equated  time  (8  months],  and  It  lend  as 
before,  he  would  also  receive  from  C  $2i  interest  Ilcnce,  the 
amount  of  interest  is  the  same  in  either  cose,  and  8  months  is  an 
equitable  time  for  the  payment  of  the  debta 

<??'.*>.  1.  The  correctness  of  the  above  methods  is  called  in 
question  by  a  number  of  good  authors.  This  can  be  accounted 
for  only  by  the  well  knomi  fact  that  a  specious  error,  well  sup- 
ported and  often  repeated,  sometimes  paases  current  among  good 
ficholurs,  without  being  submitted  to  the  rigid  test  of  examination. 
Tlie  following  is  the  common  method  of  demonstrating  the  incor- 
rectness of  the  above  methods  of  finding  the  equated  time : 

2.  "  If  I  owe  a  man  $200,  $100  of  which  is  now  due,  and  the 
other  hundred  in  two  years,  the  equated  time  is  not  one  year. 
For  in  deferring  the  payment  of  tlie  first  $100  one  year  I  ought 
to  pay  the  amount  of  $100  for  the  time,  which  is  |10G ;  but  for  the 
$100  which  I  pay  one  year  before  it  is  due,  I  ought  to  jmy  the 
present  icorth  of  $100,  which  is  $04.33^J;  and  $106  +  1^(14.35^]  = 
$200^3'Jj ;  whereas  by  the  mercantile  method  I  only  pay  (200." 

3.  This  ailment  is  fallacious.  For  if  I  ought  to  pay  the 
present  worth  ($94.33^|)  of  the  $100  I  pay  one  year  before  it  is 
due,  I  ought  not  to  pay  the  amount  ($10(!)  of  the  $100  I  pay  one 
year  after  it  is  due.  The  $0  interest  in  this  amount  is  not  due 
until  the  close  of  the  two  years.  I  ought  to  pay  $1004- the  present 
Worth  of  $f.  dueinoneyear,  whichistS.CGs-,;  and  $100-t-t5.66j»j 
,+  $94JJ3Jl=|200. 

4.  The  mistake  is  in  considering  the  sums  of  money  payable 
kt  different  times  as  separate  from  each  other;  whereas,  by  the 
my  nature  of  the  problem  of  finding  a  cotninon  time  of  payment^ 
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they  mnst  be  r^arded  as  parts  of  the  ioma  eoniraeL  Suppose^ 
for  example,  I  bny  a  horse,  and  agree  to  pay  $100  in  one  bouTi 
and  $100  in  two  years,  without  interest  Failing  to  pay  tihe  $100 
due  in  one  hoar  until  the  doee  of  one  year,  whioh  I  tiien  pay 
vnthaut  inieresfy  how  much  must  I  pay  at  the  doee  of  the  seoond 
year  ?  Evidently  $106  (if  the  legal  rate  is  6),  sinoe  I  paid  at  the 
close  of  one  year  only  the  prindpal  ($100),  leaving  the  intemt 
($C)  unpaid,  which  cannot  draw  interest  Now,  in  finding  the 
equated  time  for  the  payment  of  several  debts  due  at  different 
dates,  the  question  is  to  find  a  time  for  the  payment  of  the  seveial 
principals  without  interest.  Instead  of  paying  the  amount  of 
$100  in  the  problem  proposed,  tiie  prindpal  alone  is  i>aid. 

5.  The  following  is  given  by  these  authors  as  the  ^  only  accu- 
rate rule :" 

^^ Find  the  present  worth  of  each  of  the  given  amounts  due; 
then  find  in  what  time  the  sum  of  these  present  worths  wiU 
amount  to  the  sum  of  all  the  paymentsJ^ 

The  inaccuracy  of  this  "  accurate  rule,'*  tested  by  the  logic  of 
its  authors,  vnll  appear  from  the  following: 

The  equated  time  for  the  payment  of  $200,  $100  of  which  is 
now  due,  and  the  other  $100  due  in  two  years,  as  found  by  this 
rule,  is  11.32075  months.  Now,  the  amount  of  $100  for  1132075 
months  at  6  yiev  cent,  is  $105.000387;  the  present  worth  of  the 
other  !(100,  due  in  12.07025  months,  is  $94.03832,  and  $105.660387 
+  94.03832 =$199.098707,  where^is  it  ought  to  be  $200. 

It  is  also  evident  that  the  equated  time,  as  found  by  this 
"  accurate  "  rule,  will  not  be  the  same  for  all  rates  of  interest  At 
50  i)er  cent  the  equated  time  of  the  above  example  is  8  months, 
and  the  error,  by  the  above  test,  $8.33^ ;  at  100  per  cent  it  is  6 
months,  with  an  error  of  $10. 

G.  This  supposed  accurate  rule  is  based  upon  the  principle  that 
the  amount  to  be  paid  on  a  debt  due  at  a  future  date,  without 
interest,  at  any  time  previous  to  this  date,  is  the  present  worth  of 
the  debt  at  any  prior  date,  plus  the  interest  of  the  present  worth 
up  to  date  of  payment  The  incorrectness  of  this  principle  is 
easily  shown.  Suppose  I  owe  a  man  $100,  due  in  two  years,  with- 
out interest ;  how  much  ought  I  to  pay  in  one  year  ? 

The  present  worth  of  $100,  due  in  two  years  (at  6  per  cent), 
is  $89.2857,  and  the  interest  on  this  sum  for  one  year  is  $6.3571; 
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moe  the  sum  to  be  paid  is  t89:i857  +  *5.35n=«94.C428.  The 
true  amonot  to  be  paid,  however,  is  the  present  worth  of  #100,  due 
in  one  year,  which  is  JOi-S^D. 

tiSO.  la  finding  the  equuted  time  for  the  payment  of  a  bill  of 
goods  or  of  an  account  current,  the  exttct  number  of  diij'8  bttween 
the  different  dales  is  nsed.  The  pupil  may  commence  with  the 
first  dates  or  with  tlic  last.  In  oommenoiug  with  the  first  dates, 
each  item,  except  the  first,  is  subject  to  discount ;  if  the  last  date 
is  taken,  each  item,  except  the  lust,  draws  interest. 

681.  Ex.  A  merchant  sold  goods  to  one  of  his  customers,  at 
different  dates,  as  by  the  statement  annexed.    What  is  the  average 
e  for  Ihe  payment  of  the  same  ? 

June  16, 1871,  a  bill  amounting  to  8500,  on  credit 

"     30,    "  "  "       220, 

July  30,    «  "  "       300, 

Aug.  15,    "  "  "       250, 

Sept.    1,    "  •'  "      112, 

Oct.     1,    "  "  "       100, 
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June  Ifi,  1871,  4600  x   00 


D.ri. 


"  30, 
July  30, 
Aug.  15, 
Sept  1, 
Oct     1, 


220  X  14=  3080 
300  X  44=13200 
250  X  C0  =  15000 
113  X  77=  8824 
100  X  107=10700 


1482) 


50004(34  days. 
4446 


Oonnting  forward  34  days  fk)m  June  16,  the  date  of  t£e  &sf 
bill,  wo  have  July  20,  the  equated  time  for  the  payment  of  the 
ftbove  bills. 

Note, — A  little  reflection  will  make  it  Hrident  that  the  above  example  la 
■iniilBr  to  nne  reqDiring  ths  o(]UBted  time  for  tlie  pnyment  of  (.^On  June  16, 
th«  UBUmed  dote  nt  scttlcmnnl ;  (230  due  in  1 4  dxvt  -.  (300  due  in  44  dnjn ; 
(SSOduelnflOdnj-o;  (113  due  in  77  days;  and  $100  due  iu  107  days.  Tho 
■rengtt  dato  oipurrlmH  of  uveral  bills  la  found  in  the  ■anio  manaBT. 
8G 
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2.  OPEBATIOK  BY  SECOND  METHOD. 

Days.     DlM*t. 

June  16, 1871,  $500  for   00= 


"     30, 

« 

220  "     14 =t  ^1 

July  30, 

tt 

300  "     44=  2.20 

Aug.  15, 

u 

250  «     60=  2.50 

Sept.    1, 

u 

112  «     77=  1.44 

Oct     1, 

u 

100  «   107=  1.78 

$1482  $8.43 

$1482  dis.  for  60  days. 
.247     «        1  day. 
M7 )  8.430  ( 34         Ans.  34  days. 
7.41 

1.020 
.988 

32 

Counting  forward  34  days  from  June  16,  we  have  July  20,  the 
equated  time. 

Notes. — 1.  The  result  will  be  the  same  at  any  rate  of  interest  ordii- 
count,  as  is  illustrated  in  the  foregoing  example.    If  a  settlement  is  aanimed 
June  16,  the  seller  is  entitled  to  $1482  from  the  buyer,  and  the  buyer  to 
$8.43  discount  from  the  seller.    But  instead  of  paying  the  buyer  $6.48  iii 
cash  on  the  assumed  date,  the  seller  proposes  to  give  the  buyer  the  use  of 
$1482  a  sufficient  length  of  time  to  cancel  this  discount.    The  same  nte 
being  taken  in  estimating  the  use  of  the  money  in  both  cases,  it  would 
make  no  difference  what  the  rate  was.     It  is  generally  meet  conTenient  to 
compute  the  interest  at  6  or  12  per  cent. 

2.  When  the  time  is  in  days,  as  in  the  second  example,  the  interest  is 
readily  found  by  removing  the  point,  or  separatrix,  tuo  places  to  the  left,  (oA 
taking  such  aliquot  parts  of  the  result  as  the  given  days  are  of  60  days. 

Suppose,  for  example,  we  wish  to  find  the  interest  of  $230.60  for  SSdaj*- 
Since  39=30  -I-  6  +  3,  the  interest  for  39  days  will  be  the  sum  of  i,  A  and  A 
of  the  interest  for  GO  days.    Thus : 

Interest  for  60  days       =r  $2.806 

80  "  (l)=  1.153 

"      6  «  (A)=     .281 

"      8  "  (M=    .115 

«         "    89  -         =$1.60 

8.  If  the  equated  time  contains  a  fraction  greater  than  i  add  1  to  tbi 
number  of  days ;  if  less  than  I  disregard  it. 
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EXAMPLES. 


ove  $450,  due  in  6  monlhs ;  $300,  due  in  8  monthe ;  1135 
dite  ill  10  months;  aud  tlUO,  due  In  li  mouths.  M'htit  is  the 
equated  time  for  payment  ? 

Z.  Bought  a  farm  for  {3500 ;  ^  of  it  ia  to  be  paid  down,  {  of  it 
in  8  months,  ^  in  13  monthe,  and  Ihc  remiunder  in  15  moutfaa, 
vitbout  interest  What  is  the  equated  time  for  the  payment  of 
the  whole  ? 

3.  A  merchant  owes  a  bank  $1500,  of  whicli  $300  is  due  in  30 
days,  *250  in  45  days,  $350  in  CO  days,  $450  in  80  days,  and  $150 
in  90  days.  What  is  the  equated  time  for  the  payment  of  the 
whole? 

4.  fionght  of  Ivison  &  Phinney  the  following  bill  of  goods : 

June   3,  1871,  a  biU  amounting  to  $300 

»Jiily    I,    "  "  "       220 

"       20,     "  "  "       400 

Aug.  15,    *'  "  "       330 

Sept  13,     "  "  '■       240 

What  is  the  average  dale  of  purchase  ? 

5.  A  merchant  has  charged  ou  his  ledger  $120,  dne  Kaj  IS, 
1871 ;  $90,  due  July  3,  1871 ;  $75,  due  Aug.  30. 1871 ;  $60,  due 
Sept.  10, 1871 ;  $160,  due  Oct  18, 1871 ;  $150,  due  Dec.  20, 1871. 
What  is  the  equated  time  for  the  payment  of  these  accounts  ? 

L  T.  Perry  bought  of  Mansell  &  Dean : 


March  3, 
April  15, 


Aug.    10, 
Sept     1, 


,  Mdse.  for  $250 
180 


100 


at  is  the  equated  time  for  all  these  bills  ? 
BS3.  To  find  the  equated  time  for  the  payment  of  several 
i,  made  at  different  dates,  and  for  different  terms  of  credit 
Es.  1.  James  Russell  bought  of  Fink,  Hall  &  Co.,  several  bills 
■  goods,  as  below  stated: 

April    3,  18(j8,  a  bill  of  $230,  on  3  months'  credit 
May     1,    "  "  125,  on  5      "  " 


"      15,    " 

« 

200, 

on  3 

June  24,    « 

•' 

140, 

on  8 

July     1,    " 

" 

190, 

on  9 

lat 

is  the  equated 

Hmoof 

payment: 

404  EQUATIOK     OF     PATHEKTS. 

OPEBATIOK. 

Due,  July    3,1868,  $220  x  00= 
«     Oct     1,    «         125  X   90=  11260 
«     Nov.  15,    "        200x135=  27000 
«     Feb.  24,1869,    140x236=  33040 
«     April  1,    «        190x272=  61680 


875)  122970(141  nearly. 

875 

3547 
3500 


470 
The  equated  time  for  the  payment  of  the  above  bills  is  141 
days  from  July  3,  which  is  Nov.  21. 

METHOD  BY  DISCOUNT. 

Dif. 

Due,  July    3, 1868,  $220  for    00= 
«     Oct     1,    "         125  «     90=  $1.88 
Nov.  15,    "        200  **   135=     4.50 
Feb.   24, 1869,    140  **   236=     5.51 
April  1,    «         190  ''  272=     8.61 


u 


$875  .1468)  $20.5000  (141  days. 
8.75        1458 


(g»o).1458       6920 

5832 


880 
141  days  from  July  3,  is  Nov.  21,  the  equated  time  as  above. 

Explanation, — The  bill  of  $220  falls  due  3  months  fit)m 
April  3,  which  is  July  3 ;  the  bill  of  $125  falls  due  5  months  fix>m 
May  1,  which  is  Oct  1,  and  so  on :  the  time  of  maturity  of  each 
bill  being  found  by  adding  its'  term  of  credit  to  its  date  of  pur- 
chase. The  average  time  of  maturity  is  the  equated  time  for  the 
payment  of  the  bills. 

RULE. 

First  find  the  MATunirr  of  each  bill  {or  the  time  when  it  falls 
due)  and  then  proceed  as  in  the  previotis  case.  The  equaled  time 
is  found  by  counting  forward  from  the  date  of  the  first  amount 
fatting  due  if  tliat  be  taken  as  a  focal  date. 
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NoTKi. — 1.  The  bill  having  the  earliest  d 


e  does  not  nlwaya  ffcll  due 
first.  It  Bometimea  happeuH  that  tha  term  of  rredit  of  the  tiral  bill  ia  longer 
than  that  ol  the  auccrediitg  biUa.  It  la  most  conveoient  to  arnuige  tlie 
Etal^mtot  of  matotit;  eo  that  the  bill  maturing  Hrct  BhaJl  ataod  first. 

2,  The  equated  time  tor  the  payment  of  i^ereral  bills  may  be  found  bj 
cnmrncndng  at  l!i(  lout  d/ite  anil  Jitiding  hoie  long  eaeh  tiiU  draiea  tVtfWMt. 
Thna,  tlie  loot  example  aa,f  be  equated  ai  follows : 

DajB.       Dijra. 

Dub,  April  1,1800,  |100x  00= 


Feb.  34, 

Nov.  : 


140  X   3(J=  5040 

300x137=  27400 

125x183=  22750 

320  >:  273-  00000 


876) 


115350(133  nearl7. 


1500 

The  equated  lime  la  133  dftjs  previous  to  April  1. 1809,  wliich  ia  Nov,  20, 

The  difference  of  ime  day  bctwei-ii  tht-  reaulta  at  the  two  methoda  !■ 

a  the  tractioual  parta  of  days  being  omitted. 


084*  EXAUPLEa. 

1.  T.  W.  Cook  &  Co.  sold  to  Murray  &  Co.  several  bills  of 
goods,  as  ehown  in  the  sttitemeiit  annexed.    What  is  the  average 

e  of  miitarilj  ? 

J  April  lb,  1867,  a  bill  amounting  to  C450,  on  6  months'  credit 
[  June  16,    "  «  "       SCO,  on  3      "  " 

.  Jalj  31,    "  «  «       180,  on  6      " 

|b^  19,    "  "  "       760,  on  5      "  " 

%.  Bought  gooda  of  Smith  &  Moore,  at  Gundry  times,  and  on 
'"  rent  tenns  of  credit,  m  followa : 

Dec     18, 1870,  a  bill  of  |3?5.50,  on  C  months'  credit. 

Jan.     10,  1871,       «         290.60,  on  6 

March  13,    "  "         800.00,  on  8        "  " 

April    30,    "  "         650.80.  on  7        «  " 

June    15,    "  "         460.35,  on  4       "  " 

That  \t  the  cquuted  time  for  the  payment  of  the  whole  ? 

3.  0.  Bliike  &  Co.  Bold  goods  to  J.  B.  Foster,  at  sundry  times, 
ud  on  different  terms  of  credit,  as  follows: 
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Sept    30, 1868,  a  bill  of  $  80.75,  on  4  monthg*  credit 
Nov.      3,    «  «         150.00,  on  5       «  « 

Jan.       1,1869,       «  30.80,  on  6       **  « 

March  10,    «  «  40.50,  on  6       «  • 

April    25,    "  **  60.30,  on  4       «  ^ 

How  much  will  balance  the  account  June  2, 1869  ? 

Note. — The  equated  time  for  the  payment  of  the  above  acooont  Is  May  6, 
1869 ;  hence  the  several  bills  above  are  equivalent  to  a  bill  of  $800.85  dae 
May  5.  It  is  evident  that  the  $362.85  should  draw  interest  from  Maj  5  to 
June  2,  the  time  of  settlement.  When  it  is  required  to  know  the  amoimt 
due  at  anj  date  pretums  to  the  equated  time,  the  prewrU  icorth*  of  the  sum 
of  the  several  bills  must  be  found. 

4.  A  merchant  sold  to  one  of  his  cnstomers  seyeral  bills  of 
goods,  as  follows : 

May     9, 1871,  a  bill  of  $340  on  4  months'  credit 
June    6,    «  "  400  on  3       «  " 

July     8,    «  *'         345  on  5       *'  ** 

Aug.  30,    «  «  130  on  5       "  « 

Sept  30,    <*  "  240  on  6       «  « 

How  much  money  will  balance  the  account  Jan.  1, 1872  ? 

5.  J.  D.  Stuart  bought  of  Geo.  A.  Davis  &  Co.  several  bills  of 
goods,  as  follows : 

March  3, 1870,  a  bill  of  $250,  on  3  months'  credit 
April  15,     "  «  180,  on  4      «  « 

June  20,     "  "  325,  on  3      «  "" 

Aug.  10,     **  «  80,  on  3      « 

Sept    1,     «  «  100,  on  4      " 

What  is  the  equated  time  of  payment,  and  how  much  money 

would  balance  the  account  July  1, 1870  ? 

6.  Purchased  goods  of  a  merchant  at  sundry  times  and  on  dif- 
ferent terms  of  credit,  as  follows : 

Nov.    9, 1867,  a  bill  of  %  20.00  on  5  monttis'  credit 

«      30,     «  **  60.60  on  3      «  " 

Dec.  31,    «  «  90.00  on  4      «  « 

Feb.     1,1868,      «  120.00  on  3      ^  « 

What  is  the  average  date  of  purchase^  and  what  the  ayerage  time 

of  maturity  f 

*  The  mercantUe  method  of  flndiog  the  present  worth  In  Bach  oteet  is  to  dednet  itUtrmi 
for  the  time. 


(I 


EQUATION     OF     PATMBNTa.  407 

7.  A  mercliaut  sold  goods  to  one  of  hia  customerg,  as  stated 

April    6, 1867,  a  bill  of  1450,  on  4  months'  credit. 
May  12,     "  "  600,       «  « 

Juoe  30,     "  "  750, 

Aug.     1,     «  "  300,       " 

ten  must  a  aot«  for  the  whole  be  made  payable  ? 

NOTB. — When  the  snles  have  ttie  tame  term  of  credit,  aa  in  the  above 
exwQple.  it  is  most  convenient  to  find  Jlril  the  average  date  of  purchoM. 
The  equated  time  of  parent  is  tlien  readilj  found  bf  BddinK  the  common 
term  of  crpdil  to  this  average  date  of  purcliBSe.  Tlio  averago  date  of  pur- 
ehaae  in  the  above  example  is  54  da^s  fmm  April  0,  wliich  is  Maj  30 ;  the 
eqoated  time  of  pavmcnt  is  4  months  from  May  30,  wliicli  ia  Sept.  30. 

The  days  of  grace  general];  allowed  may  be  added  to  tlie  cqnated  time. 

8.  Sold  John  Smith,  on  a  credit  of  90  days,  the  following  bills 
jE  goods: 

Jan.    10, 18C8,  a  bill  of  *20. 
April  12,     "  "  45. 

May    27,     «  "  60. 

June  30,     "  "  75, 

What  is  the  equated  time  of  payment? 

9.  Pnrchased  goods  of  Stratton  &  Co,,  at  diSercnt  dat«^  and 
D  a  credit  of  6  months,  ae  below  stated : 

Oct.  12, 1868,  a  bill  of  t4(l0  on  6  months'  oredIL 


"  30, 
Dec    I, 

«  25, 
Jan.  20,  ] 


95 

180 
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Eow  mnch  money  wilt  balance  th<!  nccotint  Ja1y  1, 1869  ? 

OSS,  To  find  what  exiension  should  be  granted  to  the  balance 
^  a  debt,  partial  payments  bavijig  been  mude  before  the  debt 
«due. 

Ex.  A  owed  B  $1200,  due  in  6  niontlis,  but  to  accommodate 
a  paid  $400  in  2  months.  When  ought  tlie  balance  to  be  paid  ? 
Explanation. — Since  A  paid  B  $400  fonr  months  be/ore  it  waa 
I,  B,  at  the  close  of  tlie  6  months,  owed  A  the  interest  of  $1  ta 
xi  monlhs  =  1600  months.  To  balance  thia  Interest  due  A, 
to  can  keep  the  $800  unpaid  ^^g  of  1600  moQthB=2  months  after 
e  debt  is  due. 
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RULE. 

Multiply  each  payment  by  the  time  it  was  paid  before  due,  ami 
divide  the  sum  of  the  products  by  the  balance  unpaid. 

686.  EXAMPLES. 

1.  Singer  &  Morton  sold  Wul  Williams,  Jane  10, 1868^  goods 
to  the  amount  of  $1300^  on  G  months  credit  Aug.  20,  Mr.  Wil- 
liams paid  $200 ;  Sept  18, 1250 ;  Oct  30,  $350.  When,  in  eqaitjr, 
ought  the  balance  to  be  paid  ? 


OPEBATION. 

Days. 

200  X 

112  = 

22400 

250  X 

83  = 

20750 

350  X 

41  = 

14350 

$800 

57500 

57500 

-T-500 

=  115 

The  balance  ought  to  be  paid  115  days  from  Dec  10, 1868,  which 
is  April  4, 1869. 

2.  A  sold  B,  July  1, 1871,  goods  to  the  amount  of  $1500,  on  a 
credit  of  90  days,  Aug.  5,  B  paid  $400 ;  Sept  3,  $600 ;  Sept  15, 
$300.    When  ought  B  to  pay  the  balance  ? 

3.  A  merchant  sells  a  customer  to  the  amount  of  $600,  \  of 
which  is  to  be  paid  in  3  months,  j  in  4  mouths,  and  the  balance 
in  7  months.  The  customer  pays  i  down.  IIow  long  may  he 
keep,  in  equity,  the  remainder  ? 

4  A  owes  B  $600,  payable  in  6  months.  At  the  close  of  3 
months  he  wishes  to  make  a  payment  so  as  to  extend  the  time  of 
the  balance  to  one  year.    How  great  a  payment  must  B  make  ? 

Note. — ^B  wishes  to  paj  such  a  siun  of  money  three  months  before  it  is 
due,  as  will  extend  another  sum  6  months  after  it  is  due.  It  is  evident  the 
ium  paid  must  be  twice  as  great  as  the  sum  extended.  Divide  $600  into 
two  parts,  which  shall  be  to  each  other  as  2  to  1. 

6.  A  owes  B  $1000.  payable  in  6  months.  At  the  close  of 
2  months  A  pays  B  $1200,  and  B  gives  A  his  note  for  the  balance. 
When  ought  the  note  to  be  dated  ? 

Note.— Since  A  paid  B  $1300  four  months  before  the  $1000  was  due,  B, 
at  the  doee  of  the  6  months,  owed  A  the  interest  of  $1200  for  4  months*  or 
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>rth[>  biLknce,  $1200-$100a 
5nth3  pnttUHj  UilLe  time 


|1  for  4800  monlb?.  It  1e  evident  tlial  a 
=  $200.  must  Ih' dated  ,^,,i  of  4800moiitbi 
tllB  (1000  woe  duo,  or  miut  draw  intercut  trom  (Imt  ti 

6.  July  10,  1858,  A  paid  B  KOO;  Sept.  l'^,  1858,  B  paid  A 
♦800,    When  ought  A  to  pay  the  balance  ? 

Note.— Sept.  13,  B  owed  A  |BOO  +  ita  lutereet  (or  M  days,  He  paid  A 
fOOO  +  t^OO.  Hence,  A  in  cntttM  to  tlie  uae  of  the  baluice  ((SCO)  until  its 
Interest  pciuals  the  interest  of  $600  for  04  days,  or  102  days,  m-2  days  from 
Sept.  12.  1858,  Is  Marcli  23,  1&5B. 

7.  July  10,  1868,  A  paid  B  $800;  Sept.  12,  18C8,  B  paid  A 
tOOO.    What  should  be  the  dale  or  a  nute  for  tlie  balance  ? 

Note.— Sept.  12,  B  owed  A  $800  +  its  interest  (or  M  days.  He  paid  A 
but  |0O0.  Hence,  he  owea  A  the  balance  ($200)  and  the  iuttruxt  ()(  $800  (or 
ft4  day^,  or  the  interest  of  $200  for  250  days.  A  aot«  for  tlio  inlBSice  must 
therefore  begin  to  draw  interest  35Q  days  preriout  to  Sept.  12, 1608,  which  la 
Deo.  30. 1807. 

Remark. — The  above  seven  examples,  if  well  understood,  will 
aid  tlie  litiidmit  in  equating  accauats  which  contain  both  debitn 
and  credits. 

»  EQUATION    OF    ACCOUNTS. 

687.  1.  Equation  of  accounts  (also  called  "Averaging  of 
Accounts,"  and  "Compound  Equation  of  I'ayments")  is  the  pro- 
cess of  finding  at  what  time  the  balance  of  an  account  can  be  paid 
without  loss  to  the  detitor  or  creditor, 

2.  Tlie  balance  of  an  account  is  the  difference  between  the 
sum  of  tlic  debits  and  credits,  or  what  one  party  owes  tlie  other 
in  excess. 

3.  It  ia  a  principle  of  common  law  that  a  debt  does  not  draw 
interest  at^er  it  falls  due,  with  the  exception  of  negotiable  papen 
If  the  balance  of  an  account  is  not  paid  when  it  is  demanded,  etill 
it  does  not  draw  interest  In  consequence  of  the  hardship  the  com- 
mon law  imposes  on  the  creditor,  many  of  the  States  have  pasaed 
statutes  giving  him  the  riglit  to  compute  interest  on  the  balance  of 
his  account,  after  he  has  submitted  a  statement  of  it  to  the  debtor, 
and  obtained  his  acknowledgment  of  its  correctness.  The  courts 
Would  not  enfoi-ce  (he  payment  of  interest  on  tlio  balance  of  ac- 
count from  the  equated  data  to  the  commencement  of  tlie  suit,  nor 
would  they  defer  the  payment  of  the  balance  until  the  equated 
date,  ebonid  it  fall  subsequent  to  the  last  transaction.    All  that 
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can  be  claimed  is  simply  the  balance  without  interest,  which  is 
due  at  any  time,  unless  changed  by  express  agreement  of  the  par- 
ties, or  by  a  statutory  provision  giving  interest,  provided  the  con- 
ditions of  the  statute  have  been  strictly  complied  with* 

4.  Since  the  debit  and  credit  sides  of  an  account  are  reqpectivdy 
equivalent  to  the  sum  of  their  several  items,  due  at  the  equated 
time  (Art  684,  £x.  3,  Note),  ihQ  first  step  in  equating  accounts  is 
to  find  the  time  when  each  side  of  the  account  becomes  da& 

5.  This  may  be  found  by  equating  each  side  of  the  account, 
without  any  reference  to  the  other y  commencing  either  at  the  first 
or  the  last  date  of  each,  or  by  using  the  first  or  last  date  of  the 
account  as  a  common  starting-point  for  both  sides. 

The  date  from  which  the  intervals  of  time  are  reckoned  is 
commonly  called  the /oca/  date. 

When  each  side  of  the  account  is  equated  separately,  the  pro- 
cess may  be  called  that  of  double  equation ;  when  both  ddes  are 
equated  from  one  focal  date,  the  process  may  be  called  that  of 
single  equation, 

688.  Ex. 
Dr,     D.  B.  Clark  &  Co.  in  account  with  G.  C.  Cook.      CV. 


1871. 

- 

April    3    ToMdse. 

$220 

May     1 

(( 

125 

"      15 

« 

200 

June  24 

n 

140 

July     1 

« 

190 

Time  of  credit. 

1      18TO. 

3  mo. 

1  July    1 

By  Cash 

$200 

5    " 

;  Oct.     8 

« 

150 

6    " 

Dec  20 

M 

800 

8    " 

9   " 

1.  First  Method  by  Double  Equattotu  In  the  fol- 
lowing solution  we  have  taken  the  earliest  date  when  any  item 
became  due  on  each  side  of  the  account  for  the  focal  date  of  that 
side,  and  have  equated  each  side  by  itself. 


Debiu. 

Dae. 
July    3, 1870,  $220  X   00= 
Oct.     1,    "        125  X   90=11250 
Nov.  15,    "        200x135=27000 
Feb  24. 1871,    140x286=83040 
April  1,    "        190  X  272=51680 

$875         ) 122970 
141  d. 

Debits  are  due  141  days  from 
July  8,  which  is  Nov.  21. 


I>De. 
July    1, 1870,  $200  x  00= 
Oct.    8,    "        150  X  94=14100 
Dec  20,    "        800x172=51600 

$650  ^700 

101  d. 

Credits  are  due  101  dtjB  from 
July  1,  which  is  Oct.  10. 


EftUATION-     OF     ACCOUNTS.  411 

Bj  thus  e<|uating  each  side,  tlie  account  will  stand  as  follows: 

i>r.  Cr. 

Due,  Not,  31, 1870,    .    .  $675,    |    Dae,  Oct  10. 1870.      .    .  $050. 

S.  Second  Metliod  by  Double  Equation,    In  this 

opemtiou  we  use  the  earliest  date  whi^n  any  ilem  of  either  side  of 
tile  account  becomes  due,  as  a/omt  date, 
JMiU. 


ms' 


a,  ISTO,  tSSOx  3=  440 
Oct  1,  "  125x  03=11500 
KoT.lS,  "  200x137=27400 
reb.a4,187I.  140x238=33330 
A^iH  1,    "       190  k  274=53000 


|B75 


124720 
143  d. 


July  1, 
Oct.  3, 
Dec.  20, 


CrediU. 

370,  taoo 


00= 
84=14100 
172=51600 


) 83700 
101  d. 


Cr. 


The  account  thus  equated  atunda  as  before: 
I>r. 
'.  ai.    .    .    .    .  $875.    I    Due,  Oct.  10,     ....  |6S0. 

.  2.  The  next  step  is  to  find  when  the  balance  of  the  account^ 
■cqnated,  becomes  due. 


Etdne  Nov  21, 


1873 
050 
11225 
IB,  from  Oct.  10 


Dup,  Oct.  10,  650 


225)27300 

121  da^. 


to  Nov.  21  =42  days. 

ri.  Or  Ihus,  by  Discount  : 
0aing  V2%  as  the  moat  convenient  rate  for  computation,  \ 


Discount  or  interest  of  $650  for  42  da.=«C50  x  .014=M.10. 

Time  that  the  balance  $325  should  lie  kept  =  (Ji9.10^«225)x3 
=121  days;  or  t9.10-r-.O?5  {disc't  of  $325  for  1  day)  =  121  days. 

Thus  tJ^e  balance  is  due  121  days  fivm  Nov.  31, 1870,  which 
ilUwch  22,1871. 

6.  ExpUtttation. — Assume  the  account  settled  Nov.  21,  the 

est  date.  The  credit  side  of  the  account  haa  been  due  from 
^cL  10  to  Nov.  21,  or  43  days.    Nov.  21,  the  credit  aide  is  equal 
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to  $650  and  the  interest  of  the  same  42  days.  That  the  debit 
side  of  the  account  may  be  increased  by  an  equal  amount  of 
interest,  it  is  evident  that  the  balance  of  the  account  must  lemain 
unpaid  121  days  after  Nov.  21,  or  the  121  days  must  be  oounted 
forward  from  Nov,  21. 

6.  Or  thus : 

The  above  account  may  be  stated  as  follows :  Oct.  10,  1870, 
G.  0.  Cook  paid  D.  B.  Clark  &  Co.  $650 ;  Nov.  21, 1870,  D.  R  OUu* 
&  Co.  paid  O.  0.  Cook  $875.  Now,  since  D.  &  0.  &  Go.  had  the 
use  of  $650  for  42  days,  O.  G.  G.  is  entitled  to  the  use  of  $225  (flie 
balance)  until  its  interest  equals  the  interest  of  $650  for  42  days, 
which  is  121  days.   121  days  from  Nov.  21, 1870,  is  March  21, 187L 

7.  PEOOF. 

•  Dr.  Or. 


Due  Nov.  21,      ....    $875. 
Int.  on  $225  to  March  21,       35.80 

$oio.ao 


Dae  Oct  10, $660. 

Int.  on  $050  to  March  21,       85.80 
Balance, 225. 

$910.80 

Suppose  the  account  be  reversed  so  as  to  stand  thus : 

Dr.  CV. 

Due  Nov.  21, 1870     .    .    $650.     |    Due  Oct  10, 1870,     .    .    $875. 

8.  What  is  the  equated  time  for  the  payment  of  the  balance 
how  due  ? 

Credits, $875  875 

Debits, 650  42 


Balance, $225  225)86750(163  days. 

Difference  in  time,  42  days.  225 

1350 


750 
675 


Balance  due  163  days  previous  to  Nov.  21,  1870,  which  is 
June  11,  1870. 

9.  Explayiation. — Suppose  the  account  settled  Nov.  21.  The 
credit  side  is  equal  to  $875  and  its  interest  firom  Oct  10  to 
Nov.  21,  or  42  days.  That  the  debit  side  of  the  account  may  be 
increased  by  an  equal  amount  of  interest,  the  balance  of  the 
account  must  be  regarded  as  due  163  days  previous  to  Nov.  21, 
or  June  11. 
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K^c 
W^-' 


10.  Or  thus: 

Oct.  10,  1870,  0.  C.  Cook  ptud  D.  B.  Clark  &  Co.  $875; 
Not.  i!l,  1870,  D.  B.  C.  &  Co.  paid  G.  C.  C.  «650.  Since  D.  B.  C.  & 
iCo.  bod  the  use  of  tS75  for  42  days,  G.  C.  C.  is  entitled  to  tbe  intar- 

of  $^35  (the  baluncc)  for  163  days.  Hence,  the  balance  must  be 
jurded  as  due  1C3  days  previous  to  Nov.  21.  The  simple  tiuea- 
&m  is:  How  long  must  $225  be  on  interest  to  eqaal  the  interest 
of«875for4adays? 

Note.— If  D.  B.  CTark  ft  Co.  ebould  wish  tn  give  Iheir  note  (or  the 
btUsnrp,  it  Is  evident  the  note  may  in  equity  be  dated  June  11,  18T0,  or  muj 
draw  iiiten-sl  from  that  time. 

(!8ft.  RULE. 

First  Jind  tJu  equated  time  for  each  side  of  the  account  aepet- 


Tlten  multiphj  the  amount  due  on  that  side  of  the  itccoiint 
nch  falls  due  fisst,  by  the  number  of  days  between  the  dates 
of  equated  time,  and  divide  the  product  by  the  balance  of  the 
account.  T/ie  quotient  will  be  the  number  of  days  to  be  counted 
FOSWAJiD  from  the  latest  datk  when  the  smaller  side  of 
the  account  fulls  due  eijistj  and  sackwasd  when  tfte  larger 
sidt  falls  due  first. 

NoTB. — Some  authnra  give  the  following  rule : — Multiply  tUo  smaller 
elile  of  the  account  b;  tlio  numlx-r  of  ilaye  between  the  dates  of  equaled 
time,  and  divide  thr  product  bj  the  balance  of  the  atrount.  The  <|UOtlent 
Will  be  llie  lime  for  oonsideration.  From  the  equated  date  of  the  larftr 
FORWARD  whcu  that  Bide  becomes  due  liut.  but  dackwahd  when 
due  fint. 

690.  Method  by  Sniffle  Equation.  The  eqnaled 
time  for  llie  payment  of  the  balance  of  an  account  may  he  found 
directly  withoni  averaging  the  debit  and  credit  items  eeparately, 
bj  the  following  method : 


Dr. 

Jnlr  8,1870. 9220  X  3=  440 
Oct,  1,  "  135  X  93=11500 
Nov.l.'S.  "  300x137=27400 
Feb.24.1fl7I,  140«298^1W330 
A^  I.  "  _lKh<274=B2060 
1247S0 
60700 


O. 


1879 


July    1,1870,  taoOx     0= 
Oct,    8,     ■■         150<   04  =  14100 
Dec.  20.    -■       800.  178=61600 
%fm  65700 

fiD03o-!-s3j=aca, 

303  dafs  Irom  Jul;  1,  1670, 
March  31, 1870. 


1 
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Explanation, — We  assume  July  1,  1870,  (the  earliest  date 
upon  which  any  item  becomes  due),  as  the  focal  date  or  time  upon 
which  all  the  items  of  the  account  become  due.  The  inteieflt  of 
the  debit  items,  firom  this  assumed  date  of  maturity  to  the  time 
they  respectively  become  due,  equals  the  interest  of  $1  for  1247S0 
days ;  the  interest  of  the  credit  items  equals  the  interest  of  $1  tat 
65700  days.  Hence,  the  balance  of  interest  in  &yor  of  the  debit 
side  equals  the  interest  of  11  for  59020  days,  or  of  $225  for  ^l^  of 
59020  days — 262  days.  Since  the  balance  of  items  is  also  in  &yof 
of  the  debit  side,  it  is  evident  it  may  remain  unpaid  262  days 
without  interest,  or  will  become  due  262  days  from  July  1, 1870, 
which  is  March  21, 1871.  If  the  balance  of  items  had  been  on 
the  credit  side  it  would  have  been  due  262  days  previous  to 
July  1, 1870, 

691.  RULE. 

Assume  the  earliest  date  upon  which  any  item  of  the  account 
becomes  due  to  be  the  time  of  maturity  for  all  the  items. 

Multiply  each  item  by  the  number  of  days  intervening  between 
this  assumed  date  and  the  date  upon  which  it  becomes  due^  and 
find  the  sum  of  these  products  on  each  side  of  the  account.  Then 
divide  the  difference  between  the  sums  of  the  debit  and  credit 
products  by  the  balance  of  the  account ;  the  quotient  will  be  the 
time  for  consideration  or  average  term  of  credit. 

When  the  difference  of  products  and  the  balance  of  the  account 
fall  on  the  same  side  count  forward;  when  on  opposite  sides 
count  BACKWARD ;  that  is,  when  the  balance  of  account  and 
balance  of  interest  or  discount  go  to  the  same  party  count  bach- 
ward  ;  when  they  go  to  opposite  parties  count  forward. 

Note. — Elither  the  earliest  or  tho  l<ite9t  date  may  be  used  as  a  focal  date. 

692.  1.  The  following  method  is  used  by  some  accountants. 
It  is  a  modification  of  the  last  method  by  single  equation. 

INTEREST    RULE. 

Compute  the  interest  at  12^/c  on  both  sides  of  the  account,  from 
the  last  day  of  the  month  preceding  t/ie  date  of  the  earliest  trans* 
action  in  the  account,  to  the  time  when  each  item  becomes  due. 
Divide  the  balance  of  interest  by  the  interest  on  the  balance  of  the 
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account  for  one  month.  The  quotient  will  he  the  average  term  of 
credit  in  months  to  he  reckoned  forward  from  the  focal  date,  if 
the  balances  of  interest  and  of  the  account  he  on  the  same  side, 
and  backward,  if  these  balances  be  on  different  sides  of  the  account* 

KOTB. — If  onlj  days  are  concerned,  divide  by  the  interest  on  the  balance 
for  one  da^f  and  the  quotient  will  be  the  average  term  of  credit  in  daye* 

2.  EXAMPLE. 

TloM  from  foeal 
date  to  dait  ni  «v 

tuBM.  Jjr* 

«<UK.    ^"*  T  ,  ^    *r^      A  ^^n^^    i  154.00  Int.  for  4mofl. 

1882.    0    July  27.    Mdfle.4tnoB.,  .    .    .    $1850    1  ^^5       «     27  das. 

^  253.10       "      10  moB, 
10.12       "      12dir 

1868.    6    Jan.  18.       «     5    "       ...      1940    ]  ^'^'^       ][     JJ  ^ 
9    Apr.21.    Cash 1170    j      g^^^       „     ^^  ^ 


$0991      $667.90 
Or. 


$  7.50  Int.  for  1  mo. 


225 

57.66 

2.56 

50 

70 


9da8. 

6mo8. 

8  das. 

9mo6. 

6  das. 
15  mos. 
18  das. 


1862.  1    Aug.   9.    Cash, $750    \ 

8    Oct.     6.    Dft.  90  d.  (8  d.  grace),      961     •< 

(     7B 

1863.  9    Apr.    6.    Cash, 850    j     ^' 

18    Aug.  16.    Note  60  d.  (3  d.  grace),      600    j      ^^ 

$8061      $226.17 
Balance  of  account,  $3980      $441.73  Balance  of  int. 

Interest  on  balance  of  account  for  1  mo.  is  $39.30,  and  $441 .73 -4- $89.30= 
11 JS4 ;  hence  the  balance  is  due  11  months  7  days  from  June  30, 1862 ;  that 
Is  June  7, 186S. 

693.  EXAMPLES. 

1.  A  has  with  B  fm  account,  which,  when  each  side  is  equated, 
stands  as  follows  * 

Dr.  Or. 

Due,  June  5,  .    .    .    $1285  I  Due,  June  24,    .    •    $1080. 

What  is  the  equated  time  of  payment  for  the  balance  ? 
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2.  G  has  wiih  D  an  account,  the  debit  and  credit  aides  of 
which,  when  equated,  are  as  follows: 

Dr.  Or. 

Due,  Jan.  7  .    .    •    .    $325.   |  Due,  Jan.  11, .    .    •    $109a 

What  must  be  the  date  of  a  note  for  the  balance  ? 

3.  What  is  the  equated  time  for  the  payment  of  the  bahooe 

of  an  account,  which,  when  the  two  sides  are  equated,  stands  as 

follows : 

Dr.  Or. 

Due,  July  12,   •    .    .    $450.   |  Due,  Sept.  1,    .    .    .    $800. 

4  At  what  time  will  the  balance  of  the  following  account 
commence  drawing  interest  ? 

Dr.  Or. 

Due,  Oct  15,  .    .    .    $1260.   |  Due,  Nov.  20,  .    .    .  $900. 

5.  What  is  the  equated  time  for  the  payment  of  the  balance  of 
the  follo^dng  account,  the  merchandise  items  having  a  credit  of 
4  months  ? 

Dr.      R  Bill  &  Co.  in  account  with  Orvil  Blake.       Or. 


1970. 

18TL 

May     1 

To  Mdse. 

1850 

70 

Jan.      1 

By  Cash. 

$500 

00 

June    6 

It 

840 

75 

"      19 

tt 

440 

00 

July     8 

It 

180 

25 

Feb.     1 

tt 

100 

00 

Aug.  13 

tt 

500 

00 

"      15 

tt 

980 

00 

20 

tt 

340 

40 

30 

tt 

80 

00 

Note. — In  finding  the  equated  time,  when  the  cents  are  less  than  60 
ireject  them ;  when  more,  add  $1.    Tlie  work  will  be  sufficiently  accurate. 

6.  Wlien  will  the  balance  of  the  following  account  commence 
drawing  interest,  allowing  that  each  item  was  due  from  date? 
What  will  balance  the  account  Oct  1  ? 


Dr. 


A  in  account  with  B. 


Or. 


1870. 

1       18TO. 

July  10 

To  Mdse. 

$120 

00 

'  Aug.  20 

By  Cash. 

$350 

00 

"      30 

tt 

450 

00 

Sept.  25 

"   Mdse. 

250 

00 

Aug.  30 

tt 

380 

00 

Oct.      3 

"   Cash. 

950 

00 

Sept.    9 

tt 

560 

00 

"      30 

tt 

400 

00 

Note. — Since  the  balance  of  the  above  account  commences  to  draw 
Interest  at  the  equated  time  of  the  account,  it  is  evident  that  the  cash  tabti 
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Ehte  l«l&ac«,  Kt  Bnj  date  aabtrq^imU  to  the  e<]Uftted  line  nt  the  accoimt 

OMf  bo  foiiiiil  by  addtag  lo  tkt  biUiinee  it*  irU&rrtt  vp  to  dtiU  ;  and  at  an; 

AoXb  prexiottn  to  tlie  equated  time,  bg  deducting  from  the  halaiue  U'  intrrent 

tr  the  i/Urrerning  lime.    By  mermntile  cunt^im  interest  in  deducted,  instead 

ding  ttje  trot  prcKtU  irtirih,  when  munoj  U  pud  before  it  is  due. 

.  ^Vhen  will  the  balaucc  of  the  followiug  account  commenca 
ing  interest  ?    What  will  be  the  cash  value  of  the  balance, 
9  ?    Credit  of  90  days  on  mercliaDdise  items. 


B  in  account  with  0, 


Or. 


»«. 



im 



Aug.  IB 

ToMd«e. 

»  W 

m 

Oct,      7 

By  CMh. 

1300 

(HI 

HO 

m 

Dec      1 

400 

IK) 

Oct.     8 

sno 

m 

Nov.    1 

" 

ilSO 

DO 

In  the  following  eight  examplea  are  given  the  footings  of 
accounts  on  A'a  I*dger.  The  footings  of  each  side  of  the  ac- 
counts are  given,  with  the  equated  dale  when  these  footings  aro 
dne,  interest  to  be  computed  at  6^,  as  per  agreement  between  A 
and  each  of  bis  cuatomers.     When  ia  tlie  balance  of  each  account 

doe? 


E 


J»n.  Irt, .    .    Footings.    |800. 


10.     D' 
April  20.      .    Footings,  $2800. 


April  80       .    Footings,  |32O0. 

12.  F'H 

July  in/70.      Footings,    $898. 

13.  Q's 
8f<lit  8/09.  .    Footings.  $3046. 

14-    H-B 
Aug.  17/71.     Footings.  $9876. 

15.     iB 
June  1/70.    FootlDfn  144.683. 


Acer, 

I   Due,  Apiil  let. 

I  Due,  April  13. 

I    Due,  Jon.  20.  . 


Acer. 

I   Due,  Mftr.  1/71. 

Acer. 

I   Due  Mar  23/71. 

Acer. 

I   Due,  Nor.  2/70. 

Acer, 

I   Du«,  Jan.  1/73. 


Ct. 
.    Footings,    (20a 

Ct. 
.    Footings,  tlSOO- 

Ct. 
.    Footings,  12200. 

Ct. 
.    Footings,  $3800: 

o. 

.    Footings,  112401 

O. 
.     FootingB.    tT2e. 

Cr. 
.    Footing*,  13684 

O. 
Pwtings,  $31,806, 
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16.  The  following  qnestions  are  to  be  applied  to  each  of  fhe 
above  accoontSy  standing  on  A's  Ledger. 

a.  Which  becomes  indebted  to  the  other  first — A  to  B,  or  B 
to  A?    (A  to  C,  or  0  to  A,  etc.) 

b.  For  what  amount  ? 

c.  How  long  was  he  owing  this  amount  before  the  opposite 
side  was  due  ? 

d.  now  much  cash  should  be  paid  to  settle  the  account  in  fall, 
if  the  settlement  be  made  at  the  later  of  the  two  dates? 

e.  For  what  amount  should  a  note  be  given  to  settle  the 
account^  if  it  be  dated  at  the  later  of  the  two  dates  ? 

/.  Why  is  it  necessary  to  date  a  note  given  in  settlement  of  the 
balance  of  an  account  at  any  other  than  the  later  date  at  which 
the  sides  average  due  ? 

g.  What  should  be  the  date  of  a  note,  if  the  note  be  given  in 
settlement  of  an  account,  and  the  face  of  the  note  be  for  the  dif- 
ference in  the  footings  of  the  account  ? 

Jl  What  should  be  the  date  of  a  note  given  to  settle  an 
account)  the  face  of  the  note  being  for  the  sum  of  the  side  of  the 
account  having  the  earlier  date,  together  with  the  interest  on  that 
side  from  its  date  to  the  date  of  the  later  side  of  the  account  ? 

CASH  BALANCE. 


094.  The  difference  between  the  sum  of  the  debit  side  of  an 
account,  plus  the  sum  of  the  interest  on  each  of  its  items  up  to 
the  date  of  settlement,  and  the  sum  of  the  credit  side,  and  interest 
on  its  items,  is  called  the  cash  balance  of  the  account 

The  cash  balance  of  an  account  at  a  particular  date  may  be 
found  directly  as  follows : 

Ex. 

Dr.     Murray  &  Co.  in  account  with  Jokes  &  Soxs.     Cr. 


1871. 

April  10 

"      80 

May    16 

"     24 

June     1 

10 

26 


it 


€i 


To  Mdse. 

1150 

€€ 

400 

t€ 

90 

it 

100 

« 

300 

€t 

340 

U 

200 

1871. 
April  12 
May      1 
June     7 
25 


l€ 


By  Cash. 

$250 

« 

180 

tt 

400 

u 

564 

BALANCE 


1  be  the  true  balance  of  Ihe  above  acconnt  July  1« 
1871,  tbe  timo  of  Bcttlemunt,  ullowlng  that  each  item  draws  inter- 
est from  its  date,  at  C  per  cent.  ? 


€9S.  1. 

April  10. 
"      30, 

May    10, 

"    ai, 

"      10. 

"    ao. 


OPEEATIOS, 


¥150x82=  13300 
400x62=  34S00 
1)0"46=     4H0 


«10.304 


April  12. 


2.-., 


(250x80=  aoooo 

ISO  X  81=  108S0 
400x24=  woo 
S04x   6=     8384 


II3B4 


8)48904 
Add  Int  7-38  7,337 

$1401.33 
BaUnce  =  tlBB0.38-«l401.33= 


Explanation. — Since  eacb  item  of  the  debit  side  of  the  acconnt 
waa  on  interest  from  ita  date  to  tlie  time  of  settlement,  the  total 
interest  of  tbe  eeveral  debit  il^ms  equuk  the  interuet  of  il  for 
63180  days,  wbieh  is  tl0.3G4.  (The  interest  of  *tl  for  0  days  at 
G%  is  1  mill;  hence,  tbe  intereit  of  ^1  for  62180  days  is  found  by 
dividing  62180  by  6,  and  pointing  off  three  decimal  places.)  The 
t43tal  interest  of  the  eeveral  credit  items  equals  the  interest  of  $1 
for  439C4  days,  which  ia  t7.327.  Now  increase  each  side  of  tbe 
20uut  by  its  interest,  then  find  the  balance. 


a. 

METnOR     B1 

IXTEREST. 

Stw. 

April  10. 

"      80. 

Daj6.    KM. 
|ir,0  tor82=*3ri 
400  (or  03=  4.1:J3 

April'ia,    t2MforB0=f8,aC8 
May      1,      180(orel=   1.83 

Mb7   18, 

SW  for  48=     .flO 

June     7,      400  for  34=   1.00 

-     84, 

100  tor  88=     .«34 

'■      25,  _684  far  6=    JWi 

Jiwe     1. 

■'      10, 

300forRO=   1.50 
340  (fir  21  =   1.10 

11804             I7.8S7 
7.83 

"     20, 

200  for   0=     .17 
I1S80             $10,807 
10.37 

11401.89 

}150n.37-»l401.Sa= $180.05,  the 

■  Kdthl — The  "  method  by  interest "  will  penenilly  be  found  mow  conve- 
cither  fur  fliKiinfr  tlic  ei|ualcd  time  for  the  payment  of  the  balimcc  of 
goonte,  or  lor  finding  the  oeh  bal«ioe. 
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696»  The  above  accoonty  when  halancfld  bj  inteveBi^  maj  be 

presented  as  follows: 

Dr.     Murray  &  Co.  in  account  with  Jokes  &  Sovs.      Or. 


1811. 

Am't.      1 

April  10 
^*     80 

To  Mdso. 

$1J0.00 

»i 

400.00 

Hay    16 

»t 

90.00 

*'     94 

It 

100.00 

Jane    1 

»i 

800.00 

"     10 

u 

840.00 

"     90 

it 

900.00 

Jnly     1 

bal. 

bylnt 

8.04 
$1688.04 

D*. 

89 
02 
40 
88 
80 

Int. 

$2  06 

4.188 

.00 

.034 

1.60 

1.19 

J17 

imi. 

April  19 
May     1 
June    7 
"     95 
July    1 

1 

ByCaah. 

u 

M 

U 

b^MOit. 

illll 

80 
61 

M 
6 

91 
6 

$10,867 

$1668.04 

~rjv 


Errora  excepted.  Pobtbxouth,  Ji4y  1,  IflTL  JoiBi  A  Bol 

697.  RULE. 

1.  Multiply  each  item  of  the  account  by  the  number  of  days 
intervening  between  the  date  on  which  it  becomes  due  and  the  time 
of  settlement.  Divide  the  sums  of  the  debit  and  credit  products 
respectively  by  6:  the  quotient  will  be  the  interest  of  the  two  sides 
of  the  account,  at  6  per  cent.,  expressed  in  mills.  Reduce  to  the 
interest  at  any  required  rate. 

Add  the  interest  on  each  side  to  that  side  of  the  account.  The 
difference  of  the  amounts  of  the  two  sides  of  the  account  thus 
found,  will  be  the  cash  balance.     Or^ 

2.  Find  the  interest  of  each  item  from  the  date  on  which  it 
becoines  due  to  the  time  of  settlement.  The  difference  between  the 
sums  of  interests  on  the  debit  and  credit  sides  of  the  account  will 

be  the  BALANCE   OF  IXTEREST. 

Wlien  the  balance  of  interest  falls  on  the  same  side  as  the 
balance  of  items,  the  cash  balance  will  be  their  suit;  when  on 
opposite  sides,  their  difference. 

EXAMPLES. 

1.  The  following  account  was  settled  July  1, 1871.  What  was 
the  cosh  balance,  interest  being  computed  on  each  item  from  date 
at  7,^;  ? 


Dr. 


James  Kehoe  in  account  with  J.  Smith. 


Cr. 


Wl. 

Dt 

Int.  f 
I»rud. 

J       1871. 

Dk. 

Jan.     7  iTohal.  ofacc't 

"      15  !  **  mflw. 

"      94  i  *»  bilN  payable 
Feb.   97  i  "  mdee. 
March  7    '*      •* 
May    10    "      »• 
Jane    9  |  "      " 

$190.00 
90.75 
180.50 
900W 
flO.OO 
800.00 
940.75 

Ar)Tn   1 

May  90 

"    81 

1  June  11 

1 

i 

By  cash. 
It     t» 

"  order  on  T.  8. 
"  cash. 
**  mdse. 

$140.00 

r.0.00 

140.ro 

4.10.00 

60000 

CASn     BALANCE 
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Norai — It  ia  DBQBlly  moTe  conrpnient  to  find  the  intereet  nt  IS;,  and  if 
It  be  desired  nt  any  other  mto,  aa  for  inatauce  7:.  add  a  rastli  to  one-ha]r  ths 
earn  i>f  debit,  and  the  aame  to  the  sum  of  tbc  credit  lntereBl,r>r  a  siith 
added  tu  ime-lialf  the  differeace  betwci-n  the  ituius  would  produce  Iho  eaiiio 
final  tEflull. 

2.  What  was  dne  ou   tlie  following  account,  Jan.  1,  1873, 
iterest  6  per  cent.,  and  a  credit  of  90  daya  being  allowed  on  each 

ihandise  it«m  ? 


IV. 

Jons'  Scott  u 

accOHnl  with  Geo. 

•"lELDS, 

Or. 

mi. 

1 

DV- 

^«'l 

>nu 

1 

D^.. 

^4^ 

ToMiltG 

Aug.  la 

ByMdK 

ss'-s 

"•'■-a 

Oct     1 

■■ 

■BO, 40 

^^Fs.  What  would  have  been  tho  Iruo  lialance  of  the  above  ao- 
^^Kint  Jan.  1, 1873,  at  7  per  cent.,  no  credit  beiug  allowed  on  mer- 
Cihandlse  it^ms  ? 

4.  What  was  due  on  the  following  acooitiit  SepL  1, 1872,  inter- 
est 10  per  cent,  and  a  credit  of  00  daya  being  allowed  on  each 
merchandise  item  ? 


J>r. 

Wm.  Brows  in  account  with  Abthdb  Roy 

a-. 

ToMdM 

ISO 

840    K 

D.^ 

rM-u 

'-     1 

Apr.  80     ■■      " 
Aug.  »    "  UdH 

MO 

^ 

,Si' 

a 

■a 

5.  What  was  due  on  the  following  account  Dea  31,  1878, 
interest  12  per  cent,  and  a  credit  of  30  days  bemg  allowed  on  each 
merchandiae  item  ? 


^.     H.  TV.  Bbtakt  (a 

aceount  wilh  Nelsoh  Williams. 

Cr. 

1L  1 

Apr,     9 

li 
"1 1 

inm 

- 

as. 

422  ACCOUNT     OF     SALES. 

ACCOUNT    OF    SALES. 

698*  1.  An  account  of  sales  is  a  statement  of  Hie  qnantiiy 
and  price  of  goods  sold,  the  charges  incurred  in  the  sales^  and  the 
net  proceeds,  which  a  commission  merchant  or  consignee  makes 
to  his  employer  or  consignor. 

2.  In  an  account  sales  the  charges  for  freight,  commission,  etc, 
are  the  debitSy  the  proceeds  of  sales  are  tlie  credits,  and  the  differ- 
ence between  the  sum  of  the  credits  and  the  sum  of  the  debits  is 
the  net  proceeds. 

3.  If  the  sales  are  made  on  time,  the  commission  merchant  or  con- 
signee is  not  compelled  to  account  to  the  consignor  for  the  net  pro- 
ceeds until  the  term  of  credit  expires  and  the  money  has  been  paid. 

4.  In  case  the  consignee  has  exercised  that  degree  of  care  that 
those  who  are  engaged  in  similar  business  take  in  giving  credit 
and  caring  for  the  consignment,  he  is  not  responsible  to  the  con- 
signor for  any  loss.  An  exception  to  this  is  whci-e  he  acts  under 
a  delcredere  commission,  or  in  other  words,  where  he  sells  for  on 
increased  commission  and  guarantees  the  collection  of  time  sales; 
in  such  case  he  becomes  responsible  if  the  purchaser  foils  to  pay 
at  the  specified  time. 

5.  All  charges  or  expenses  when  paid  to  others  on  the  consign- 
ment by  the  consignee  are  considered  due  from  the  consignor  at 
the  time  of  payment.  The  after-charges,  or  those  which  the  con- 
signee makes  for  commission,  storage,  etc.,  after  a  part  or  the 
whole  of  the  consignment  is  closed  out,  should,  in  eq^uity,  take 
date  at  the  average  date  of  sales. 

(iOf).  1.  The  object  of  equating  an  account  of  sales  is  to  make 
an  equitable  adjustment  between  the  parties  so  that  neither  will 
gain  an  advantage  over  the  other  in  the  use  of  money.    And  it  is 
well  not  to  get  the  impression  that  the  courts  will  enforce  such  an 
adjustment  as  that  the  consignor  is  entitled  to  the  proceeds  of 
any  sale,  minus  the  charges,  the  moment  it  comes  into  the  hands 
of  consignee,  without  taking  into  consideration  the  interest  on 
money  advanced  on  the  consignment,  unless  there  has  been  an 
express  agreement  to  the  contrary. 

2.  It  would  be  inequitable  to  charge  the  consignee  with  the 
interest  on  the  proceeds  of  sales  unless  he  has  mingled  the  money 
thus  received  with  his  own  funds  and  derived  some  benefit  tKita 
its  use. 


AOOOUKT     OF     SALES. 
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3.  With  the  exception  of  finding  the  average  date  of  the  sales 
for  a  date  for  the  after-charges^  the  process  is  exactly  the  same  aa 
in  the  equation  of  accounts. 

7Q0m  EXAMPLES. 

1.  Bequired  the  equated  date  of  the  net  proceeds  of  Edward 
Cook's  consignment^  the  following  being  the  account  of  sales : 

Account  of  sales  of  wheat  received  of  Edward  Cooky  Dubuque^ 
Iowa,  to  be  sold  on  his  account  and  risk. 


1871. 

Sold  at  80  dAya,  8000  bush.  @  fl.lO, 
Sold  6000  bimh.  @  $1.16. 

Received  casli,    .    .    .    $8000.00 
•  BaL  @  20  days,   .    .    .      2750.00 

Sold  10000  bush.  @  $1  JdO. 
Received  cash,  ....... 

$8800 

5760 

12000 
8450 

00 

00 

00 
00 

00 
00 

24500 
6860 

July 

u 

m 

12 
15 

26 
15 

6 

Aug. 

Sold  3000  buBh.  @  $1.15. 
At  80  days, 

00 

July 

Chabges. 

Pd.  Freight  in  cash,  .    . 
"    Insurance,   .... 
"    Inspection,  «... 

After-duvrgea, 

Commission  @2%t  ,    .    . 

Stora^, 

Adv.  m  city  papers,    .    . 

Net  proceeds  at  £q.  date. 

$4200.00 

500.00 

60.00 

$490.00 
510.00 
100.00 

.    •    •    . 

4750 
1100 

00 

$18650 

00 

The  average  date  of  the  sales  (Art  681)  is  July  19. 

When  the  items  of  this  Account-Sales  are  arranged  in  the  form 
of  an  Account,  they  stand  as  follows : 

Dr.  Edwabd  Cook's  Cons't.  Or. 


lam. 

To  Cash,  .    . 

4200 

i 
00 

IflW. 

By  Cash. 

8800 

July 

6 

Aug. 

11 

00 

4€ 

u 

M           M 

500 

00 

July 

15 

tt 

8000 

00 

M 

tt 

M            U 

•                • 

50 

00 

Aug. 

4 

tt 

2760 

00 

("  Com.  .    . 

490 

00 

July 

26 

tt 

12000 

00 

m 

19 

\"  Storage,  . 
/"  Adv,  .    . 

510 

100 

00 

00 

Sept. 

14 

tt 

8460 

00 

m 

22 

Net  proceeds. 

18050 
$24600 

00 
00 

! 

$24500 

00 

By  equating  (690)  we  find  the  net  proceeds  are  due  July  23. 
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3.        Acconnt  of  sales  of  graia  for  ilek^  Cook  St  Co. 


Data. 

FoidUMT. 

B.... 

Mea. 

* 

isn. 

WllMt.wllltfc 

tM 

KIM 

Feb.      8 

Crestftnek. 

Wheat.  m*d. 

IWIO 

M 

seooo 

"       10 

WhMlei  ft  Co. 

aom 

JSS 

iwaat 

"      28 

C.  A.  DaviB. 

OaU. 

inon 

.87* 

BMM 

Mardiao 

T.  C.  Skinner. 

Wheat,  Et.  white. 

TNO 

waat 

April     0 

Talcott  &  Co. 

"      33 

J.  B.  Howard. 

Cora. 

itm) 

J» 

IStM 

M>7     ^ 

T.  Benton. 

4m 

.60 

870.80 

F.HWL 

Wheat,  med. 

9Sli 

M 

SUM 

tmm 

Chabqbs. 
Commiariou  %[  per  cent,  on  (W 
May  80— Freight  on  BS5  baahela  wheat, 
Dcaynge  and  sacks,    .... 
Advartudng  in  "  Tribtme,"     . 


to  credit  of  F.  C.  ft.  Co., 
Errors  escupted. 


f872.« 

^omM 

Bunu  ft  Joms. 


3.  Sales  544  barrela  flour,  for  acconnt  of  P.  Bliodes  &  Sod, 
IfaTsrre,  0.,  by  Bryant  &  Stratton,  Clevelaiid,  0. 


an. 

1 

Jnly    2 
"       5 

Morgan  ft  Co. 
Charoes. 

400 

ISS 
400 : 13G 

IB 
~W 

8» 

GOD 
7» 

037 

50 

1^ 

» 

June  15 

Trana.    Boat. 

"Kent." 

Lees   am-t  de 

on  boat. 

400 

due 

12S 
(«d 

19 
for 

=544  W. 

damage 

.16 

87 
10 

0. 

Btonce. 
Commlidon 
Froceeda  to 

crod 

4308 

u 

July  10. 

8 

lan 

77 
16 
10 
106 

aa 

88 
81 

E18 
4.1311 

itaaLh 

no 

4S 

1 

4^ 

90 

BBXABT  ft  STKlTRUr. 


ACCOUNT      OP      SALE 


.  What  will  be  due  P.  Rhodes  &  Son  on  the  above  account 
JanDOry  1,  Un  ? 

5.  bales,  iOO  barrala  linseed  oil,  for  account  of  Eobert  Miller, 
Warren,  0.,  by  Bryant  &  Strattou,  Cleveland,  0. 


IBTl 

Bbl. 

OtI, 

'    IS 

•    18 

Cull. 
Oaylord  &  Co. 

10 

80 
0 

5S 

403 
1.31)0 

20U 
3.300 

BS'' 

m 

BO 

883 
1.104 

lUl 
1.980 

83 
43 

CBAItOEB. 

100 

imi 

8,008 

28 

•    18 

Tr.  Boat  Cuytthoga. 
StoiMe. 
FireTiiflmwiMi. 
C«,per»ge 
Com.  OB  aOB8». 

100 

8* 
W 

2i» 

87 
8 
9 
3 

81 

00 

14 
GU 
46 

148 

eo 

M  proceeds  due  tacaahiiaj  18, 1871. 

"^ 

08 

(Signed)  Bkyant  &  Stkattos. 

.  Sales  of  providona  for  account  ofM.  Fisher  &  Co.,  C'incin- 
jtii  Ot  by  James  &  Co.,  ^t  Paul,  Minn. 


wn. 

!-* 

s 

1 

Feb.  7 

WTieeler  &  Co 

29 

-  S3 

43 

M>T.e 

IK 

■'   IB 

Altmm  ft  Co. 

vn 

Apr,  8 

E.  MiUer. 

.10 

HO 

Wlieeler  ft  Co 

100 

Altrom  ft  Co. 

10 

Pa 

Geo.  Singer. 

87 

I 

M 

40 

276 

1 

Hune,  plain. 

14.10 

B' 

Shoulden.,  plain. 

840 

lif 

McssPork,  Xo.2. 

11160 

KegH  bolter,  W.R 
Clieeee. 

840 

4300 

IB-' 

34;iS 

7** 

Mew  Pork.  No  3. 

Shouldem  (dly). 

14;580 

7jr 

Feb.   1— Freight  of  18,040.  nt  TOf  per  100. 

Aprils—       "  5,040,  fttoe?       ■• 

Storage,  WW.    CooperBge,  8»=8B0. 


Net  proceeds  u  cnsli,  due  - 


L  tt.  r»n'*.  HnntMOTA, 


426  PABTKEB8HIP. 


PARTNERSHIP.    AND   PARTNERSHIP   SETTLEMEHTSb 

701*  1.  A  partnership  contract  is  mode  by  two  or  more  pe^ 
Bons  to  combine  their  capital,  labor  and  skilly  or  any  of  them,  for 
the  purpose  of  carrying  on  a  joint  lawful  undertaking,  and  acquir- 
ing a  common  profit  in  the  partnership  thus  formed. 

2.  Each  person  thus  associated  is  called  tkpartn^^  and  9k part- 
nership combination  is  sometimes  called  a  company,  firm^  or  house, 

3.  The  money  or  property  invested  by  all  the  partners  in  the 
joint  undertaking  is  colled  capital  stock,  or  joint-stock,  or  stock 
in  trade. 

4.  The  profits  to  be  shared  by  each  of  the  partners  are  some- 
times called  dividends. 

6.  When  a  company  is  dissolved,  either  by  the  limitations  of  the 
contract  or  by  mutual  agreemeut,  the  adjustment  of  the  accounts 
of  the  company  and  the  division  of  effects  is  called  a  partnership 
settlement, 

6.  Each  partner's  stock  increased  by  gain  or  diminished  by 
loss  at  the  time  of  settlement,  is  called  his  interest  in  tfie  business 
at  settlement. 

70"i*  1.  K  partnership  contract  is  the  basis  of  the  relationship 
that  each  partner  bears  to  the  others,  in  regard  to  the  amount 
that  each  shall  contribute  toward  carrying  on  the  joint  under- 
taking; that  of  which  it  shall  consist,  whether  of  ca[ital,  labor, 
or  skill;  the  relation  that  each  shall  bear  to  iha  gains,  and  if 
there  be  losses,  the  proportion  of  loss  each  shall  bear;  also  the 
time  during  which  this  relationship  shall  continue. 

2.  The  tnie  basis  of  all  parln^Tship  settlements  is  the  original 
agreement  or  contract  between  the  parties.  To  avoid  misappre- 
hension and  difficulty,  such  agrcem  'nts  s-iould  I'e  eyplicit  and 
comprehensive  on  all  essential  poin's;  f>r,  although  the  legal 
constniction  of  such  instruments  aims  at  the  "  intent  of  the  con- 
tracting parties,"  it  is  best  to  save  the  necessity  of  such  construc- 
tion, by  putting  the  intent  in  the  plainest  English  possible. 

yO;i.  The  following  points  should  bo  embraced  in  a  partner- 
ship contract  ; 

1.  The  amount,  time  of  investment,  and  continuation  of  eacb 
partiier's  capital. 
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'  S.  The  proportionate  amount  to  be  drawn  by  each  partner  for 
8  private  use. 
3.  The  basis  of  gain  or  losa,  and  each  partner's  proportion 
wf. 

.  The  limitation  of  copartnership. 

.  In  caiie  of  dissolution,  what  disposition  shall  be  made  of  the 

lership  effects,  whether  they  sliuU  be  sold  at  auction,  or  at 

private  sale,  or  divided  among  the  partners  in  certain  proportions 

Other  points  may  be  added,  according  to  lUe  necesailies  of  the 

oaee ;  but  great  care  is  necessary  to  avoid  defeating  the  purposes 

of  the  contract  by  verbosity  and  ambiguity  of  terms. 

~0J.  1.  The  object  of  a  partnership  settlement  is  to  aacerlain 
the  relations  in  which  the  partners  stand  te  tlie  bueiDcss  and 
to  each  other.  Such  settlemente  should  be  effected  at  Ica^t  aa 
often  as  once  every  year. 

3.  The  dissolution  of  a  copartnership  may  be  effected  by  the 
expiration  of  the  terms  of  copartnership,  the  decease  of  one  of  the 
partners,  the  breaking  out  of  a  war  between  the  two  countries  of 
which  tlie  partners  are  citizens,  the  mutual  consent  of  the  part^ 
ners  themselves,  or  the  completion  of  the  bnsiueas  contemplated 
in  the  contract 

^K^  3,  No  time  having  been  given  for  terminating  the  contract,  and 

^^Kb  busine^  having  no  nutiii-al  leiTniuation,  either  of  the  purtnera 

^^By  dissolve  the  partnership  at  auy  lime,  without  incurring  a  lia- 

^^wlity  to  the  others,  by  insolvency  of  the  partnership  and  sale  of 

its  pro[>erty,  by  insolvency  of  one  of  the  partners  and  ealc  under 

execution  of  his  interest  in  the  partnership  property,  by  a  valid 

assignment  by  one  partner  of  the  partnership  property  or  of  his 

own  si'parale  interest  in  the  partnership  property,  by  the  marriage 

of  a  female  partner,  by  the  voluntary  act  of  either  partn'T  if  he 

I  p.iy  damage  to  his  fclluw-piirtnera,  and  by  a  judicial  decree 

Kb  court  of  chancery  if  (he  business  is  found  to  be  impracticable, 

fc.Tisionary,  or  if  one  of  the  partners  be  insane,  or  if  one  of  the 

mduct  be  grossly  improper,  so  us  te  esclude  his  fellow- 

rtners  and  patrons  from  the  business. 

4.  In  case  a'  partnorabip  expires  by  its  own  limitation  or  is  dis- 
1  by  a  decree  of  a  e  mrt  of  chancery,  or  liy  the  death  of  one 

ptfi  partnei^  it  Is  not  necessary  to  give  notice  of  its  dissolution 
e  who  have  had  previous  dealings  with  the  partnership,  in 


i28 


PAnTNEESHIP. 


order  to  make  the  dissolution  complete ;  but  Bhonld  a  din 
arise  from  any  of  the  other  causes,  and  two  or  more  of  the  remain- 
ing  partners  continue  the  business  under  the  old  partnerebip 
name,  tliose  who  have  withdrawn  would  still  be  liable  to  tliiri 
parties  who  have  had  previous  dealings  with  the  firm,  i 
have  been  notified  of  the  dissolution. 

5.  Third  parties  who  have  never  had  any  previoofl  dealiogi 
with  tlie  partnership  are  hound  to  make  inijuiry,  and  any  stole* 
ment  made  by  one  of  the  partners  of  the  now  firm  would  not  a 
the  partner  who  had  withdrawn. 

6.  After  a  partnership  has  been  dissolved,  and  proper  notice' 
given,  one  member  of  the  firm  cannot  bind  the  othei-s  by  drawing 
or  accepting  drafts,  or  by  making  promissory  notes,  even  for  pe- 
■vionslj  existing  debtd  of  the  firm,  although  the  partner  dr&ning^ 
the  same  waa  authorized  to  settle  the  partntTahip  affairs. 

7.  When  notice  is  given  of  dissolntiun.  and  also  of  the  appcnnU 
ment  of  one  of  the  partners  to  settle  np  the  business,  a  spttleowDt 
made  by  a  debtor  of  the  firm  with  one  of  the  other  partners,  with- 
out the  knowledge  and  consent  of  the  partner  so  appointed,  woalA 
be  fraudulent  and  void. 

8.  In  case  of  a  dissolution  of  a  partnership  where  all  evidence 
of  the  contract  has  been  lost,  and  there  are  no  circumstanom  !»■ 
show  how  much  each  partner  contributed  to  carry  on  the  boanes^ 
a  court  of  chancery  would  assume  that  all  the  parUiers  contribated 
equally,  as  in  such  cases  "equality  would  eecm  to  be  equity," 
the  partnership  effects,  including  the  gains,  if  any,  would  In 
divided  equally  among  the  pai-tnera. 

9.  In  case  circumstances,  or  the  partnership  contract,  al 
how  much  each  contributed  to  carry  on  the  business,  aud  the  oon- 
tract  be  silent  in  regard  to  the  division  of  the  gains,  then  n  comt' 
of  chancery  will  decide  that  each  partner's  share  of  the  guins  shall 
bear  the  same  relation  to  the  whole  gain  as  his  contribution  Iwon 
to  the  total  contribution ;  therefore  if  their  contiibutiona  l>e  equal, 
they  will  share  the  gains  in  eqnal  proportions ;  if  not,  their  projioP' 
tions  will  be  uneqnal. 

Note. — The   fore^lng  principlea  &re  qnf^tioaed   by  nuuiy 
dcclaitxu^,  and  may  be  iirDjKTly  oosiclereil  ^»  op^n  queations  In  tiiis  otnnlif, 
but  they  are  \re\\  eatdMrnlied  )u  Eoglanil.     The  courts  that  h&vc  dedd«d  to 
the  oiHitmi;  have  bcld  the  presumption  of  law  to  be  that  \a  a  cue  whM 
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combine  their  cspiUl,  labor  and  skill,  if  one's  capita!  ia  not 
cqua]  to  tlie  other,  or  others,  his  lalxir  and  experience  may  eompt^neatti  lor 
litis  lack  of  capita),  and  the  fact  of  tlie  eonlinct  being  silent  iii  rtgai-d  to  tlia 
division  uf  gxius  is  eufflt-icnt  in  itaelf  to  raiite  the  proBumiitiiin  tliat  they  bo 
oonsidiTed  it,  or  tbat,  if  tbere  was  any  lacqualiiy,  tliej  waived  it ;  therefore 
may  dreninBlancm  going  to  eliow  the  contrary  would  not  be  admitted  as 
eridence  to  clian^  tbc  presum])tloD. 

703.  In  the  formation  of  a  partnership  tho  partnere  often 
just  any  inequality  iu  their  labor  and  gkill  by  acting  in  a  double 
ity  of  partners  and  employees,  recei™g  a  fixed  salary,  which 
18  carried  to  e.xi>euse  account,  and  which  ultimately  comts  out  of 
the  profits  of  the  busiueaa.  Any  inequality  of  capital  by  one  who 
has  fumisbcd  more  than  bis  share  or  proportion,  is  adjusted  by 
Allowing  biin  to  receive  interest  on  his  surjilus  capital  from  those 
who  have  fiiiled  to  furnish  their  proportion,  and  after  this  adjust- 
ment of  the  contribution,  to  share  the  gains  and  losses  in  certain 
proportions.  Any  rate  of  interest,  however  high,  is  not  regarded 
as  usurious  in  such  cases ;  but  unless  such  on  adjustment  is  agret-d 
upuQ  at  tlie  time  of  forming  tbu  partnership,  or  unless  all  are 
willing  at  tlie  time  of  dissolution,  a  court  of  chancery  will  noL 
aanction  it 

70G.  To  find  each  partner's  gain  or  loss  vihen  (he  capital  of 
iht  Mveral  partners  is  invested  for  the  same  length  of  lime,  and 
thoy  are  to  share  gains  and  loasca  in  proportion  to  the  capital 
invested. 

Ex.  A,  B,  and  C  enter  into  partnership  in  the  lumber  business 
for  3  years.  A  put  in  >2400;  B,  $3GO0;  C,  16000.  At  the  time 
of  the  dissolution  of  the  finn  tlie  net  profits  were  t4000.  What  ia 
partner's  sliare  of  the  profits  ? 


FIRST    METHOD, 

"  tlSOOO  :  13-100  ; :  44000 
ISOOO  :  3000::  4000 
13000:    6000::    4000 


1200,  B's 
2000,  C's 


A's  profits. 


$4000,  Entire  profits. 
SBCOND    METOOD. 
#13000=.38i.    Hence  the  profil8=.33  j^  of  the  stock. 
""A's  share  of  profit8=$2400x.31J=*  800 
B'a     "  "       =  3600x.33i=   1200 

Cb     "  «       =  C000-(.33^=  2000 

Entire  profits,    ....        »4000 
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707.  RULE. 


By  proportiony  as  the  whole  stock  is  to  each  pariner^s  stoekj » 
is  the  whole  profit  or  loss  to  each  partner's  profit  or  lass.    Or, 

Fitid  what  per  cent,  of  the  entire  stock  the  total  prqfiis  or  loss 
may  be  ;  then  multiply  each  partner^s  stock  by  the  rate  per  cenL 
expressed  decimally. 

708.  EXAMPLES. 

1.  A,  B,  and  G  traded  in  company.  A  put  in  $8000;  B, 
$4500 ;  and  C,  $3500.  Their  profits  were  $6400.  What  was  each 
partner's  share  of  the  profits  ? 

2.  A  and  B,  in  trading  for  three  years,  make  a  profit  of  $4800. 
A  invested  |  as  much  stock  as  B.  What  is  each  man's  share  of 
profit  ? 

3.  Two  drovers,  A  and  B,  have  been  operating  in  company  in 
buying  and  selling  sheep.  A  made  purchases  to  the  amount  of 
$G780,  and  paid  expenses  amounting  to  $274.12.  B  made  par- 
chases  to  the  amount  of  $3840,  and  paid  expenses  amounting  to 
$312.  The  sheep  were  sold  by  A  for  $10482.  How  much  was 
made  or  lost  ?  How  will  A  and  B  settle,  the  profits  or  losses  to 
be  shared  in  proportion  to  investment  ? 

4.  C  and  D  agree  to  i)erform  a  certain  piece  of  work  for  gov- 
ernment, for  which  they  are  to  receive  $4080,  provided  it  passes 
inspection  as  No.  1.  If  it  pass  as  No.  2,  15  per  cent  is  to  be 
deducted ;  as  No.  3,  20  per  cent  is  to  be  deducted. 

The  result  of  the  inspection  was  as  follows : 

1st  division,  which  is  g  of  contract,  is  No.  1. 
2d       "  "        ^  "  No.  3. 

3d       "  ^        ^  ^  No.  2. 

C  has  advanced,  for  the  prosecution  of  the  work,  $1328 ;  B  has 
advanced  $987.45.  Neither  has  received  anything  from  govern- 
ment, and  all  the  money  advanced  has  been  used.  How  much 
have  they  gained,  and  what  is  each  man's  share  ? 

709»  When  the  capital  is  invested  for  different  periods  of 
time,  to  find  each  partner's  share  of  the  profits  or  loss. 

Ex.  A,  B,  and  C  traded  in  company  for  three  years.  When 
they  commenced  business,  A  put  in  $4000 ;  B,  $3000 ;  and  C, 
$5000.    At  the  close  of  the  first  year  A  put  in  $3000  more,  and 
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C  took  OBt  $1000.  At  the  dose  of  the  second  year  B  put  in  tSOOO. 
At  the  close  of  the  third  year  ihey  dissolve  parmci-ehip.  iiud  Ihe 
net  profits  of  the  firm  are  tband  to  be  $^100.  What  wua  each 
leer's  abaro  of  the  gain '( 


OPERATION. 
A  iavesled  $4000  x  1  =|  4000  l 

7000x3=  14000  i  ■ 
B       "  3000x2=     6000  I 

"         6000x1=     oOOO  f  " 
0       "  5000x1=     &000( 

"  4000x2=     8000!^ 


=  KM  Of  #18000  for  lyr. 
=      «       IIUOO    "     " 

=      "       13000    "     « 

*42000 
equivalent  to  the  use  of 


ic  UM  of  the  entire  investment 
!000  for  1  yr. 

«420i)0l*;18O00:;  12100  ;A'8giiin=*;fl00 
42000:  UOOO::  2100 :  Fs  "  =650 
42000:  13000::  2100 :  C"a  "  =  C50 
Entire  profits,  .  .  .  »2100 
Or,  »2I00-=-»42000=,0.5;  that  la,  the  gain  is  6^  of  the  capital; 
ice  A'a  gain=*ieOO0  x  .05=*900,  etc. 

Explanation. — Sinco  A  iuTeatcd  $4000  for  1  year  and  $7000 
for  'i  ycars=$14000  for  1  year,  A  usc^d  in  trade  the  samt!  aa  $4000 
+|14000=$18000  for  1  year;  and,  since  B  inTest*.>d  $3000  for  3 
i=*(1000  for  1  year,  and  $5000  for  1  year,  B  used  in  trade  the 
oa  $0000+$oOOO  =  $11000  for  1  year;  and  eince  C  invested 
10  for  1  year,  and  $4000  for  2  ycars=t8000  for  1  year,  C  used 
In  trade  the  same  aa  $5000 +  $8000 =$13000  for  1  year.  Hence, 
A,  B.  and  C,  together,  used  in  trade  Uie  same  as  $18000  +  tll000 
+  $13000-142000  for  1  year. 

KoTK. — The  rcmftining  portion  of  tlic  wiIutioD  Is  in  iiccnrdnnre  with 
ot1.\xe  tieo  jirtetding  nileii;  (or  fbo  t\«i«  at  cneh  one's  SiiveBtmeot  is 
m^nlnl  Ilin  same.  A's  iOock  being equlvalcDt  to  |I8000;  B'»,  $11000; 
Ce,  $13000  for  oue  jmi. 
no.  RULE. 

Multiply  ttuh  partner's  stoch  by  the  time  it  wets  invested,  and 
i  Ihti  product  as  Ms  slock-in-trade,  and  the  SUM  of  Ihepro- 
9  as  the  entile  stock-in-trade,  and  then  proceed  according  to 
r  of  thi  ttvo  preceding  rules,    (Art.  707.) 


Ppooc 


^bI. 


432  PABTKEBBHIP. 

711*  EXAMPLES. 

1.  A  and  B  entered  into  partnership  Jan.  1^  1858.  A  pat  in 
$4500,  and  B,  $5500.    July  1, 1858,  B  put  in  $1500  more.    Oct  I, 

1858,  A  took  out  $500.    Jan.  1, 1859,  each  put  m  $1500.    July  1, 

1859,  they  dissolved  partnership,  and  found  they  had  lost  $846. 
What  is  each  partner's  share  of  the  loss  ? 

2.  A,  B,  and  G  hired  a  pasture  for  6  months,  for  $345.  A  put 
in  40  sheep ;  B,  50  sheep ;  C,  80  sheep.  At  the  close  of  3  months 
A  put  in  20  more ;  at  the  close  of  4  months  B  took  out  20;  and 
at  the  close  of  5  months  G  took  out  60.  How  much  ought  each 
to  pay? 

3.  A  and  B  enter  into  a  partnership  for  3  years.  A  put  in 
$10000,  and  B,  $2500.  B  is  to  do  the  business,  and  bis  serriceB 
are  to  be  regarded  as  worth  the  use  of  $7500,  the  difference  be- 
tween his  and  A's  stock.  At  the  close  of  the  first  year  A  increased 
his  8tx}ck  to  $18000.  At  the  close  of  the  3  years  the  partnership 
closed,  and  a  net  gain  found  of  $9500.  What  is  each  partner's 
share  of  the  gain  ? 

712.  1.  When  the  partners'  labor  and  skill  are  equal,  and  they 
have,  in  their  partnership  contract,  agreed  to  invest  equally  and 
share  the  gains  and  losses  equally,  if  one  of  the  partners  should 
fail  to  invest  his  proportion,  he  would  be  required  to  pay  interest 
at  some  certain  rate  to  the  partner  or  partners  that  furnish  more 
than  their  share. 

2.  The  use  or  interest  of  each  partner's  stock  will  bear  the  same 
ratio  to  the  interest  of  the  whole  stock  as  the  actual  stock  to  the 
entire  stock;  accordingly  the  interest  may  be  used  instead  of 
stock,  in  computation. 

Ex.  A,  B  and  C  entered  into  a  partnership  Sept  lst>  1870,  to 
continue  one  year,  for  the  purpose  of  carrying  on  the  retail  diy 
goods  business.  As  each  had  about  the  same  experience  in  busi- 
ness and  each  was  to  give  his  whole  time,  they  agreed  to  divide 
the  gains  and  losses  equally ;  and  should  either  partner  put  into 
the  business  more  than  his  one-third  of  the  capital,  he  was  to  be 
allowed  12  per  cent  interest  from  those  who  failed  to  invest  an 
equal  amount 
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Sept  1, 1871,  the  partners'  accounts  stood  as  follows : 


Dr. 


A 


Cr. 


a 


u 


Oct     1, 1870.  Cash, 

Not.  15, 

Dea  16, 

Feb.  20,1871,     ** 

July  15,     **         « 

Amt  withdrawn,      (3300.00 


a 


a 


(200.00 
300.00 
500.00 
«00.00 

1500.00 


Sept    1, 1870.  Cash,  $4000.00 

Nov.  20,     "  «        2000.00 

April  15, 1871,  «        3000.00 

June  20,     «  «        2375.00 


Dr. 


B 


u 


u 


it 


ii 


(800.00 
840.00 
5G0.00 

2000.00 


Oct  20, 1870.  Cash, 

Jan.  15,1871.     " 

July  20, 

Aug.    1,  

Amt  withdrawn,      (4200.00 

Dr. 

Dec  20, 1870.  Cash,   (1000.00 
Mar.  25, 1871.     "  875.00 

June  27,     «         "  325.00 

Amt  withdrawn,      $2200.00 


Total  investment,   $11375.00 

Cr. 

Sept  1,  1870.  Cash,  (3000.00 
Mar.  15,1871.  "  4000.00 
May  20,^  «         "^        1800.00 


Total  investment  (8800.00 

C  Cr. 

Sept  1, 1870.  Cash,  $3500.00 
April  15, 1871.  "  2000.00 
June  20,     "         «         1500.00 

Total  investment,  (7000.00 


The  net  gain  was  found  to  be  $11,223.90.  How  should  the 
partners  settle  with  each  other,  and  how  much  was  due  to  each 
Sept  1,1871? 


SOLUTION. 

(4000  for  3G5  da.  affords 
2000  **  285  ** 

3000  «  139  « 

2375   «     73  '' 


Sept    1,1870. 
Nov.  20,     " 
Apr.  15,1871. 
June  20,     " 

Interest  on  A's  total  investment, 

Oct      1, 1870.  (200  for  335  da.  affords 
Mar.  15,     «  800  «  290 

Dea  16,     "  500  "  259 

^eh.  20,1871.        800  «  168 

7uly  15,     "  1000  "     48 

Int  on  A's  withdrawals,  . 

Int  on  A's  net  investment^ 

28 


(480.00  Int 

190.00    « 

139.00    « 

67.81    " 


• 

fords 

$22.00  Int. 

M 

27.00   « 

M 

43.17   « 

U 

4480   « 

it 

16.00   ♦» 

(876.81 


152.97 


(723.84 
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Sept    1,1870.    $3000  for  365  da.  affords  1360.00  Ini 

Mar.  16,1871.      4000  "  170           «  228.67    ** 

May  20,     «         1800  «  104           «  62.40    « 

Interest  on  B's  total  investment,       .  $661.07 

Oct   20,1870.      $800  for  316  da.  affords  $84.27  Int 

Jan.   15,1871.        840  «  229           «  64.12    «     . 

July  20,     "           560  "43           «  8.43    « 

Aug.    1,     «         2000  **     31           «  20.67    « 

Int  on  B's  withdrawals,    .        .        .  177-49 

Int  on  B's  net  investment^       .        .  $473.58 

Sept    1,1870.    $3500  for  365  da.  affords  $420.00  Int 

April  15,  1871.      2000  «  139          "  92.67    " 

June  20,     **         1500  "     73          «  36.50    « 

Int  on  C's  total  investment,     .       .  $549.17 

Dec.   20,1870.    $1000  for  255  da.  affords  $85.00  Int 

Mar.  25,1871.        875  «  160          «  46.67    "" 

June  27,     «           325  «     67           "  7.15    « 

Int  on  C's  withdrawals,    .        •        .  138.83 

Int  on  C's  net  investment,  .  $410.35 

Interest  on  A's  net  investment, $723.84 

«  B's  "  "  473.58 

«  C's  «  "  410.35 


Interest  at  12%  on  the  net  investment  in  the  business,  $1607.77 

According  to  contract,  the  interest  on  each  one's  investment 
should  have  been  \  of  $1607.77  or  $535.92^. 

Interest  on  A's  net  investment, $723.84 

Int.  on  one-third  of  the  capital  invested  in  the  business,      535.93 

Int  on  his  surplus  investment  to  be  paid  by  the  other 

partners,       ........    $187.91 


Interest  on  .}  of  the  net  investment, 

"  "  B's  net  investment,    . 

"  due  from  B  to  A,    . 

*^  on  ^  of  the  net  investment, 

^  "  C's  net  investment,    . 

**  due  from  C  to  A,    . 

^  «        B  and  C  to  A, . 


$535.92 
473.58 

$62.34 

$535.92 
410.35 

125.57 

$187.91 
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The  following  would  be  the  final  statement  of  the  partners,  on 
settlement : 

A's  total  investment, 

"  I  net  gain, 

^  Interest  due  from  B  and  0, 

«  Total  credits,      . 
Amount  withdrawn  by  A, 

A's  present  interest  in  the  business. 


B's  total  investment, 

^  I  net  gam, 

""  Total  credits^     .        .        . 
Amount  withdrawn  by  B, 
Interest  due  A  from  B,    . 
B's  total  debits, 

"  present  interest  in  the  business, 


Cs  total  investment, 

**   j  net  gain,         .        .   •     . 

**  total  credits, 
Amount  withdrawn. 
Interest  due  A  from  G,    • 
Cs  total  debits, 

present  interest  in  the  business. 


(t 


$11376.00 

3741^0 

187.91 


$15304.21 
3300.00 


$12004.21 


$8800.00 
3741.30 

$4200.00 
62.34 


$12541.30 


42C2  34 


18278.96 


$7000.00 
3741.30 

$2200.00 
125.57 


$10741.30 


2325.57 


18415.73 


713. 


RULE. 


1.  Compute  the  interest  at  the  rate  agreed  upon,  on  each  item 
of  each  partner*  8  account  from  tJie  date  of  the  same  to  the  time  of 
settlement.  TJie  debit  or  credit  balance  of  tJie  entire  interest  comr 
putedfor  each  on^s  account  will  be  the  interest  on  the  net  invest- 
ment  of  each. 

2.  Tlie  sum  of  the  interest  of  all  the  partners  on  their  net 
investment  will  be  the  interest  on  the  entire  net  investment.  Such 
a  part  of  this  as  each  was  to  share  of  the  gain  or  loss,  will  be  the 
net  interest  that  should  have  been  credited  to  each,  if  each  had 
furnished  a  corresponding  part  of  the  capital. 

3.  If  any  partner^ s  interest  on  his  net  investment  be  more  than 
this,  the  difference  will  show  what  is  due  him  from  the  other  part- 
ners on  interest  account;  if  any  partner* s  interest  on  his  net 
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investment  he  Use  than  this,  the  difference  wiU  show  what  is  dui 
from  Mm  on  interest  account. 

4.  Each  partner's  net  investment ,  increased  by  the  interest  due 
to  him,  or  decreased  by  the  interest  due  from  him,  will  show  kU 
entire  interest  in  the  business  at  the  time  of  settlement. 

5.  If  one  partner  has.  withdrawn  more  than  he  has  invested, 
Hie  balance  of  his  withdrawals,  plus  his  balance  of  interest,  plus 
tlie  net  interest  required  by  contract  from  each  partner,  will  shorn 
his  entire  indebtedness  to  the  other  partners. 

714.  Ex.  Wm.  Johnson,  Samuel  Bniitih  and  Bobt  Wilson 
entered  into  a  copartnersiiip  Jan.  1, 1876,  to  continue  at  will,  for 
the  purpose  of  carr}ing  on  tlie  wholesale  hardware  business,  an 
interest  account  to  be  kqjt  at  10^^,  and  the  gains  to  be  divided 
equally.  Oct.  1st,  1871,  a  dissolution  took  place,  and  the  gains  were 
found  to  be  69C51.36.    The  partners'  accounts  stood  as  follows: 


Dr. 

Wm.  Johnson. 

Cr. 

Jan.   25,1870. 

Cash. 

$371.00 

Jan.    .1, 1870. 

Cash. 

$6000.00 

Mar.  14,     *^ 

iC 

893.00 

Feb.  15,     i' 

u 

7000.00 

May  20,     « 

(( 

749.00 

Apr.  10,     ^' 

M 

5384.00 

Oct    25,     " 

<c 

371.43 

Aug.  15,     " 

<C 

3843.71 

Feb.     3, 1871. 

<( 

1284.31 

Dec.  21,     " 

u 

1500.00 

Aug.  23,     " 

<c 

349.45 

May  14,  1871. 

u 

8473.00 

Sept.  14,     " 

(( 

150.83 

Dr. 

Saml. 

Smith. 

Cr. 

Mar.  24, 1870. 

Cash. 

$938.74 

Jan.     1, 1870. 

Cash. 

$7000.00 

Aug.  13,     " 

u 

48.43 

Mar.  15,     « 

a 

8413.00 

Sept.  20,     " 

sc 

500.00 

July  13,     « 

€€ 

947484 

Apr.  23,1871. 

(t 

3700.00 

Jan.   15,1871. 

it 

3843.74 

Dr. 

ROBT.  "^ 

(Wilson. 

Cr. 

May  20,1870. 

Cash. 

$100.00 

Jan.     1, 1871. 

Oa*. 

$5700.00 

Jan.   13,  1871. 

cc 

2000.00 

Sept  15,     " 

u 

8730.00 

Aug.  10,     « 

a 

250.00 

Nov.  20,     « 

a 

384400 

Sept    8,     « 

a 

370.00 

"     20,     " 

u 

500.00 

Make  out  a  final  statement  showing  the  present  interest  of  eacli 
in  tiie  business,  and  how  much  interest  was  to  be  paid  or  leoeived 
*by  each  partner. 


P  A  It  T  N  £  B  B  H  t  F 


tliSt  When  the  interest  on  the  money  withdrawn  from  tlie 
einess  by  ail  the  partners,  exceeds  the  interest  oti  their  iuvest- 
iuta 

Es.  I,  Walter  Brooks,  H.  IL  Dean  and  James  Mognire  fi>rnied 
LpartoerBliip  July  15, 1870,  to  cairy  trn  tlic  milling  business,  to 
e  the  gains  and  losses  equally.  Au  interest  account  was  kept 
in  order  to  equalize  their  investments.  Interest  at  \5%.  A  diseo- 
Intdon  took  place  Sept  20,  l&t\.    Net  loss  «3G00. 

The  partners'  tutal   investmeul^,  withdrawals,  and   interest, 
atoodas  follows: 

Walter  Brooks  had  withdruwn    *15000  Int.  tli3a.55 

"        "    mvested  12000  '■       1131.54    - 


'       "           "  insohfncy  in  stock   *3000 

Dr.   ■'       «aO2.01 

,  H.  H.  Dean  had  witlidrawn      J8400 

"     invested             5700 
"           "   insolvency  in  stoch   *2700 

Int.    #784.33 

434.03 

Dr.   "       S3,'i0,30 

James  Maguire  had  withdmwn    (20000 

«   invested          16OO0 

[        *            «    imolvencij  in  stock    «4006 

Int.  »1 734.80 

"    isn.GO 

Dr.    «      » 103.20 

r  shall  Uie  interest  be  adjusted  ?    And  what  is  each  one's 
KilTeacy  ? 

BOLVTION. 

,  Walter  Brooks'  debit  interest  is    ...        .    1303.01 
H.  H.  Dcuu's       «  ««....      350;}0 

I  James  Maguire'a  "  ""....      163.20 

Total  debit  interest  of  the  partners,  .  .  $815.51 
i  The  busineBS  has  not  cost  the  partners  anything  to  carry  it  on, 
K<tbe  interest  on  the  money  withdrawn  is  more  than  the  interest 
L  the  money  invested.  AcL-ording  to  the  partnership  contract 
each  should  have  received  J  of  the  nae  of  the  money  that  wua  with- 
drawn from  the  husinetts.  And  as  the  interest  on  the  money 
withdrawn  was  equal  to  (Sl.'^.Sl,  each  partner  had  a  right  lo  draw 
ont  such  an  amount  that  Hie  interest  upon  it  would  equal  J  of 
$815.51  or  $371.83J;  and  if  any  partner  hiia  not  done  so,  he  is 
ifitJtled  to  the  diCTerence  at  settlement,  which  must  be  paid  by  tlw 
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others.  Therefore,  James  Magaire  is  efUUlBd  to  fiie  differenoe 
between  |271.83|  and  $163.20= I10&63|.  Walter  Brooks  most 
pay  the  difference  between  $302.01  and  $271^1 =$30.17|.  And 
H.  n.  Dean  must  j^ay  the  difference  between  $350.30  and  $27L83I 
=$78.46i-    The  sum  of  $30.17|  and  $7a46i  =$108.63 J. 

The  following  is  a  statement  of  the  partners'  acooont  at  the 
settlement: 


u 


ti 


u 


Walter  Brooks'    insolvency  in  stock, 

{  net  loss,     .    •    . 
int.  due  Maguire,  . 

total  insolvency,    • 

insolvency  in  stock, 
\  net  loss,  .  .  . 
int  duo  Maguire,  . 

total  insolvency,    . 

James  Maguire's  insolvency  in  stock, 
"  ''  \  net  loss,      .    .    . 

total  debits,  .    .    . 


H.  n.  Dean's 


u 


a 


a 


a 


i( 

u 

iC 

u 

(C 

u 

.  $3000.00 
.  1200.00 
.        30.17i 

• 

.  $2700.00 
.  1200.00 
.        78.46] 

• 

.  $4000.00 
.    1200.00 

.  $5200.00 
deduct  int  due  from  B.  &  D.  108.63| 
net  insolvency,     .    ,    . 


$423017j 


397a46| 


$5091.36} 


Total  insolvency  of  the  firm, $13300.00 

Ex.  2.  G.  Beach,  J.  W.  Grubbs  and  W.  A.  Lewis  have  been 
doing  business  as  partners,  with  the  understanding  that  an  inter- 
est account  be  kept  for  the  purpose  of  equalizing  their  investmenti 
At  the  close  of  the  business  the  interest  on  the  money  withdrawn 
by  G.  Beach  exceeded  the  interest  on  his  investment  by  $38421. 
J.  W.  Gnibb's  balance  of  djbit  interest,  $437.03.  And  W.  A. 
Lewis  $384.21.     How  shall  they  adjust  their  interest  account? 

7 10.  When  there  is  a  debit  balance  of  interest  with  some  rf 
the  partners  and  a  credit  balance  with  the  others.     (Art  713, 5.) 

Ex.  1.  S.  A.  Chase,  Geo.  K.  Rix,  A.  B.  Copp  and  James  Ca^ 
roll  have  been  associated  as  partners  in  carrying  on  the  wholesale 
dry-goods  business.  The  partnership  contract  required  that  inta^ 
est  at  18  per  cent  should  be  computed  on  each  side  of  the  part- 
ner's account  The  partnership  was  dissolved  Oct.  1,  1871,  vo^ 
the  balance  of  interest  on  their  accounts  stood  as  follows: 
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139             1 

f      S.  A.  Chase's  credit  balaaco  of  iiitf rest,  .        .    t3785.24                    fl 

Geo.  K.Kix'8    "                           "          .        .      2848.48                    ■ 

A.  B.  t'opp'a  debit        "               "          .        .      1840.60                    H 

Jiimes  CiirroU's «          ■'               "         .        .      4380.80                     | 

tow  should  the  partners  hjive  settled  ? 

SOLCTION. 

.A,  Chase's  credit  interest,       .        .        .    W785.24 

teo.  K.  Uix's    «          "              ...      2848.48 

Vjtal  credit  intereat, 

«C633.7a 

L  B.  Copp'a  debit  interest,        .        .        .    *1840.fiO 

ftinca  Curroll'a  «         ■'              ...      4380.80 

total  debit  interest, 

6aai.40 

ptercst  on  the  net  investment  of  the  buainess, 

»41233 

Sach  [Kirtner  should  liave  invested  enough  so  that  tlie 

interest  at  iho  required  rate  would  have  cqualkd 

Jof$412,3a, 

$103.08 

S.  A.  Chase'a  interest  on  hia  investment. 

*378554 

"        on  what  he  should  have  invested,  . 

103.08 

"      due  him, 

♦3G82.16 

iea  K:.  Rix's     "       on  his  investment, .... 

•284848 

"       on  what  he  should  have  invested,  . 

103.08 

"       due  him, 

$2745.40 

,.  B.  Cojip'fl      "       on  what  he  has  withdrawn,   . 

$1840.60 

"          "        "     sliould  have  invested, . 
he  must  pay 

103.08 

fc  1943.08 

imea  Carroll's  "       on  what  he  has  withdrawn,  . 

*4380.80 

"          "        "     sJiould  have  invested, . 
"       he  must  pay,          .... 

103.08 

$4483.88.^^^1 

^terest  due  S.  A,  Chase, 

«3682.1«  ^^H 

"    Geo.  K.  Rix, 

3745.40  ^^^H 

"      to  be  received  liy  botli, 

«         "     paid  by  A.  B.  Copp 

$6t27.S<  ^^H 

$1043.611^^^^1 

«         «           «     James  CarroU,      .... 

4483J18'^^^H 

«         "            -both, 

$642T.m'^^^1 
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A  and  B  were  partners  and  had  an  interest  accoant.  At 
the  close  of  the  partnership  afiairs^  A's  dehit  balance  of  interest 
was  $376.20.  B's  credit  balance  was  $273.20.  How  did  ihey 
properly  settle,  gain  or  loss  being  shared  eqoally  ? 

717*  Where  the  partners  are  not  equal  in  labor  and  skill| 
and  they  wish  to  invest  their  capital  in  the  same  proportion  and 
share  the  gains  and  losses  in  like  manner. 

Ex.  1.  Y  and  Z  were  partners  in  the  mannfactnring  bnsinen. 
Y's  labor  and  experience  were  worth  twice  as  much  as  Z*a  T 
was  to  invest  i  of  the  capital  and  Z  j.  Should  Y  invest  more 
than  his  share,  Z  was  to  pay  him  20;^  interest  on  his  excess.  The 
gains  and  losses  were  to  be  divided  as  follows:  Y  §  and  Z  j.  At 
the  time  of  settlement  it  was  found  that  there  had  been  a  gain  of 
130000.  The  partners'  balances  and  their  interest  as  shown  by 
their  accounts,  were  as  follows : 

Y's  net  investment,        .        .    ^80000.    Int.  $15000.00. 
Z's    "  «  •        .      30000.      «         6375.00. 

How  much  interest  was  due  Y  ?    Wliat  was  each  partner's  inter- 
est at  closing  ? 

SOLUTION. 

Y's  interest  on  his  net  investment,      .... 

Z's         «  «         «  u  .... 

Interest  on  total  investment,        .... 

The  interest  on  Z's  net  investment  should  have  been 

{  of  $21375,  or 

The  interest  on  Z's  investment  is        ...        . 

Interest  due  from  Z  to  Y, 

Final  Statement. 

Y's  net  investment, $80000 

5  net  gain, 20000 

interest  due  from  Z,  .        .        .        .  750 

present  interest  in  business, 

Z's  net  investment,    .        .        .        .        .    $30000 
*'   J  net  gain,   .        .        .        .        .        .      10000 

«  Cr.  in  the  business,       ....    $40000 

«*  interest  due  Y, 750 

*^  present  interest  in  business, 


$15000.00 
6375.00 

$21375.00 


$7125.00 
6375.00 

750.00 


u 


€i 


t( 


$100,750.00 


$39250.00 


ARTNEESniP, 
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1.  D,  E,  and  F  cmliarked,  ns  partners,  in  the  printing  business, 
the  following  understanding:  thut  D,  on  uccmint  of  his 
lerior  skill  and  experience,  was  ivortli  as  much  tti  the  business 
I  bolli  E  and  F;  und  that  £  and  F  were  oquul  in  e;kill,  etti. 
D  was  to  furnish  4  the  capital  and  have  },  of  the  gains ;  £  and  F 
«ach  wiis  to  farnish  \  the  capital  and  have  ]  of  the  gains.  Each 
to  have  the  privilege  of  adding  to  the  capital  or  drawing  from 
it  as  ciruumstancea  required.  An  interest  uccoutit  to  be  kept 
atl'i^i  to  sustain  the  foregoing  relationship. 

tAt  the  dissolution   of  the  hueiness,  the  partners'  accounts 
wed  the  following  reautls: 
D's  net  investment,  84375.      Cr.  interest,  1733.25 
E's    "  "  3748.        "        "  284.:!0 

Fa    "  "  £876.       "        "  348.C0 

Net  gain  of  busiuesa,      .         .  3216,00 

nr  .shall  the  partners  adjust  the  matter?    Make  out  the  final 
statement  on  settlement. 

1 JH.  The  investment  and  the  rcsonrces  and  liabilities  at 
^Mksing  being  given,  to  find  the  net  gain  or  loss. 
^V  R  U  L.  E. 

^V|    Subtract  the  sum  of  the  liahiHticn  (including  the  iiiff..''lmeni) 

^^fww  the  sum  of  the  resottrces,  and  the  difference  u-ill  be  the  net 

gain ;  or  (if  the  liabilities  are  Hie  larger)  subtract  the  siem  iiflhe 

resources  from  the  sum  of  Ihe  liabiliiiet,  and  the  difference  will 

$  the  net  loan. 

Ex.  1.  A  and  B  are  partners.     At  the  close  of  one  year's  hnri- 

nventoi^-  is  taken  shuwitig  the  condition  of  affairs  to  be 

ftfoUows,  viz.:  Cash  on  hand  ^3:^18.    Merchandise  in  store  valued 

I  $ir»CO.    Five  shares  City  Bank  Stock  1500.    House  and  lot 

Inod  at  $4000.    The  firm  .iw^-im  Iheir  notes  tSOOO,  and  tw  Wm. 

n  account,  (;120U.    A  invested  $3426,  B  invested  *3878. 

lat  k  the  net  gain  7 

OPEHATION. 

Cash, iS-ltS 

Morelmndise IJOO 

City  Bank  Stock,     .    .        500 
ijBousc  and  Lot,   .    .    .      4000 
9278 


Net  gain, 


t780 


LuBiLmn. 

Firm's  notes,    .    .    . 

,    *2000 

Due  Wm.  Brown,     . 

.       ISOO 

A  inve^-ted,      .    .    . 

.       2426 
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2.  Gy  D,  and  E  are  partners.  After  conducting  bosinesfl  one 
year  they  have  the  following  resources  and  liabilities :  Cash  on 
hand  $4860.  Mill  and  fixtures  valued  at  $6924  ^ills  receivable 
$896.  Brown  and  Go.  owe  $2000.  Ten  shares  B.  B.  stock  $100a 
The  firm  owe  on  notes  outstanding  $6400.  G  invested  $4500. 
D  invested  $3800.    E  invested  $3600.     What  is  the  net  loss  ? 

710*  The  investment^  the  resources  and  liabilities  at  closings 
and  the  proportion  in  which  the  partners  share  the  gains  or  losBes 
being  given,  to  find  each  partner's  interest  in  the  ooncem  at  closing. 

RULE. 

Find  the  net  gain  or  net  loss  by  Art,  718,  Tlieny  if  there  is  a 
gain,  add  each  partner^ s  share  of  gain  to  his  investment  and  sub- 
tract the  amount  he  owes  the  firm.  Or,  if  there  is  a  loss,  find 
each  partner^ s  share  of  loss  and  subtract  it  from  his  investment ; 
also  subtract  any  amount  that  the  partner  owes  the  firm,  as  before, 

Ex.  1.  A  and  B  are  partners.  A  is  to  share  §  of  the  gain  or 
loss,  and  B  J.  At  the  close  of  business  the  foUowing  is  shown  to 
be  the  condition  of  their  affairs,  viz. :  Gash  on  hand  $2080.  Bills 
receivable  on  hand  $3620.  Five  shares  United  States  stock  valued 
at  $520.  House  and  lot  valued  at  $6000.  Sturgis  &  Co.  owe  on 
account  $1800.  The  firm  owe  on  notes  outstanding  $2840.  They 
owe  G.  P.  Carey  on  account  $890.  A  invested  $4610.  B  invested 
$4860.  What  is  A's  interest  in  the  concern  ?  What  is  B's  inter- 
est in  the  concern  ? 

OPERATION. 


RiSOUBCXS. 

LUBOniBB. 

Cash  on  hand,     .    . 

.    $2680 

Notes  unpaid, 

.    .    $2840 

Bills  Receivable,  .    • 

.      3620 

Due  G.  P.  Carey, 

.    .        890 

U.S.  Stock,     .    .    . 

520 

A 

invested,      .    . 

.    .      4610 

House  and  Lot,   .    . 

.      6000 

B 

•    • 

.    .      4860 

Sturgis  &  Co.  owe,   . 

.      1800 
14620 

$13800 

13200 

Ket  gain,    •    . 

.    $1420 

5)1420 

284 
3 

$852  B's 
1568  A's 

Net  gain, 
i   «     - 

1   "     " 
1  "     ' 
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s  RecciT#le, 

!.  Stock,     . 

e  and  Lot, 

rgia  &  Co.,  . 


cooo 

1800 


Total  reeources,  .    tl4G30 


PROOF. 

Billa  Payable, $2840 

Ij.  P.  Carey, 890 

A  invefiled,  ....     t4C10 

■^  I  net  gain,    .    .     .         508 

"  present  iuterest  in  concern,    5178 

B  invested,  ....     t48tO 

"  I  net  gain,   .    .    .         853 

"  present  interest  in  concern,    5713 

Total  nubilities,    ....     $14020 


Eir 


KoTE. — In  the  following  Examplea  the  resourM*  n*  nupposed  to  ba 
broaglit  in  at  tlielr  oL-tunl  cftah  value.  Ku  iotorest  is  allowed  ou  the  pui- 
nen'  tLccounls  unleas  to  specified, 

2.  C,  D,  and  E  are  partners  Each  is  to  share  one-third  of  the 
gains  or  losses.  The  resources  and  liabilities  at  the  close  uf  the 
year  are  found  to  be  as  follows,  viz.:  Money  dqxjsittd  in  City 
Bank  t84C0.  Cupper  Mine  Stock  valued  at  $10340.  Bills  Be- 
ceivuble  nu  hand  $0420.  Fultuu  Bunk  Stoi'k  on  hand  vdncd  at 
$3820.  Block  of  buildings  aiid  lot  viilued  at  $35000.  Uall  &  Co. 
owe  on  account  tl344.  L.  M.  lluivard  ones  on  account  lOGO. 
The  firm  owe  on  their  notes  unredeemed  t5080.  To  Mason  & 
Austin  on  ttoconnt$1700.  C  invL-sied  tlb420.  D  invested  $18460. 
E  invested  4184b2.  What  is  each  partner's  present  interest  in  the 
n? 
F,  G,  H,  and  I  are  partners.    They  share  the  gains  or  losses 

follows,  viz.:  Fand  0  -^  each,  H  ,',  and  I  i\.  At  I  ho  close 
of  busineas  the  resources  are  Cash  f4G28,  Merchandise  tUd'iO, 
B«al  Estate  tSOOO,  Bank  Stock  tliOOO,  Wheat  and  Com  12800, 
Horses  and  Harness  taOO,  Lumber  $oS0,  Money  de{)ofif('d  in 
Qlobc  Bank  $8G30.  F  bad  drawn  fVom  the  busineas  1:450.  U  has 
druwn  $180.  The  habililiesof  the  concern  are,  Notes  unri'deomed 
MCOO,  due  Simon  Good  on  account  ♦SOO,  due  S.  S.  Packanl  on 
ftcoonnt  «1300.  F  investeil  $0083.  G  invested  $0083.  II  in- 
veeted  $8908.    I  invested  $4454.    Wtiat  is  eacli  partner's  inter- 


4.  J,  K,  L,  M,  and  N  are  partners.    The  gain  or  loss  is  to  be 

I  na  fiiHows:  J  -;\,  K  j',,,  L  j",,  M  j\,  N  -,'^.    Upon  exam- 

uitiDB  the  following  is  found  to  hn  tlm  nnndition  of  affairs  «t  ths 
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clcMse  of  business,  viz.:  Notes  on  hand  against  other  persona 
$12680,  Ohio  State  Stocks  18420,  New  York  State  Stock  $M00, 
City  Bank  Stock  $2800,  Bonds  and  Mortgages  I9#0,  Depodt  ih 
Ocean  Bank  $6742,  Attica  Bank  owes  the  firm  $42d6.  Blown  & 
Bros,  owe  $1520,  Interest  on  Notes,  Bonds  and  Mortgages  in 
the  hands  of  the  firm  $688,  Office  Fnmitnre  on  hand  yalned  at 
$824.  The  liabiUties  of  the  concern  are  as  follows,  Tiz.:  Notes 
and  Acceptances  outstanding  $5486,  Interest  due  on  firm's  Notes 
and  Acceptances  $280,  Bal.  favor  Trader's  Bank  $2626,  BaL  Catot 
of  Fulton  Bank  $1500.  N  invested  $2287.  M  invested  $457$. 
K  invested  $9150.  L  invested  $6861.  J  invested  $11455.  What 
has  been  the  net  gain  ?  What  is  J's  interest  in  the  concern  ? 
K's?    Us?    M's?    N's? 

5.  There  are  four,  partners  in  a  concern,  0,  P,  Q,  and  R  Eadi 
partner  to  share  ^  of  the  gains  or  losses.  At  dissolution  there  is 
Cash  on  hand  $6820,  Bills  Receivable  $8922,  Croton  Water  Stock 
$4500,  Deposit  in  Bank  Commerce  $3860.  0  has  drawn  from  the 
concern  $860,  P  has  drawn  $575,  Q  has  drawn  $630,  B  has  drawn 
$452.  The  liabiUties  are:  Notes  and  Acceptances  outstanding 
$3680,  Bal.  in  favor  of  Smith  &  Co.  $1264,  in  &vor  of  Hall  &  Beed 
$800,  Geo.  Carey  $575.  0  invested  $5590,  P  mvested  $5322, 
Q  invested  $5540,  R  invested  $5228.  What  has  been  the  net  gwn 
or  loss  ?    What  is  each  partner's  interest  in  the  business  ? 

720.  The  resources,  the  liabilities  (except  the  investment), 
and  the  net  gain  or  loss  being  given,  to  find  the  net  capital  at 
commencing. 

RULE. 

When  the  resources  are  greater  than  the  Udbilities,  deduct  the 
given  liabilities  from  the  given  resources ;  the  difference  wUl  be 
the  present  worth  of  firm,  and  thi%  diminished  by  the  net  gain,  or 
increased  by  the  net  loss,  will  give  the  capital.    Or, 

When  the  liabilities  are  greater  than  the  resources,  deduct  the 
resources  from  the  liabilities;  the  difference  vdll  be  the  net  insoir 
vency  of  firm,  then  deduct  this  remainder  from  the  net  loss. 

Notes. — 1.  The  liabilities  can  never  exceed  the  resources  at  closing 
when  there  is  a  capital  at  commencing  and  a  net  gain  during  business. 

2.  In  the  following  examples  it  is  supposed  that  the  whole  investment 
is  made  at  the  time  of  commencing  business,  and  that  it  xemains  ondia- 
turbed  until  the  date  of  partnersbip  settlement. 
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Ex.  L  A  and  B  are  partners.  A  ioTested  I  and  B  |  of  the 
capital.  Tbev  are  to  sliare  equally  in  gains  or  losses.  At  tho  close 
of  buaineas  the, resources  are:  Cush  (0800,  Bills  Receivable  MTOO, 
Mercluadisu  iG400,  Eeal  Estate  $5000,  Bank  Stock  $900,  Steam- 
boat Stock  *9000.  A  has  drawn  from  ibe  business  ^305.  B  has 
dmwu  ioZfi.    Thehabilitiesare:  Firm's  Notes  unredeemed  *4r.80, 

I.  fevor  of  S.  S.  Packard  $020,  J.  T.  Calkins  $476,  E.  H.  Hoad- 
f  $Z'i6.    Thu  net  gain  during  business  has  been  $2644    Wliat 

i  the  firm  worth  at  commcuciug?    What  waa  each  partner 

OPERATION. 

Bills  Payable, $4080 

S.S.  Packard,     ....        G20 

J.  T.  Calkins,     ....        470 

R.  II.  Hoadley,    ....        826 

«6103 

I  of  $34045=  *99:8=A's  cajrital 

at  first, 
I  of  |a4945=«U0C7=B'8  capit«a 

at  Ih'st. 


8  Receivable,  . 

rchandise,   .    . 

3a1  Estate,     .    . 

Baiik  Slock,     .    . 

Steamboat  Stock, 

^  is  charged,    .    . 


4;qo 

6400 
5000 


526 
t33U91 

6102 


Iftbilities,  . 

sent  worth  of  firm,   27589 

It  gwn,     ....  _2G44 

fct  Oiipital  at  first,  .     a4045 


BiUs  recdvnbl.-.  .    . 

.    .      4700 

JUcKhundiflt- 

,     .      0400 

£>IE>u» 

.    .      5000 

EkSte* 

.    .        000 

.   .    oooo 

p«l»'B»i 

.    .        365 

r  ■     . . . . 

.    .        62S 

Bills  Psyablo. .  . 
8.  S.  Paekiird,  .  . 
J.  T.  CulkinB.  .  . 
n.  H.  Hosdii-y.  , 
A'a  Cap.  Bt  com.,  . 

■'    1  Net  gain,    . 

"  Prwent  wortli, 
B'8  Cap,  Ht  com  ,  , 

"   i  Net  gttin,     . 

"   Present  worth. 
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2.  Cy  D,  and  E  are  partners.  0  inyested  |,  D  i,  and  E  |,  to 
share  the  gain  or  losses  equally.  At  the  close  of  businesB  the 
resources  are  found  to  be :  Wheat  on  hand  valued  at  t2000y  Com 
on  hand  $3200,  Flour  11600,  Mill  and  Fixtures  tSOOO.  The  fiim 
owe  Digby  Y.  Bell  $2600,  to  J.  H.  Goldsmith  11500,  and  on  their 
Kotes  unredeemed  $949.  The  net  loss  in  the  business  has  been 
'$633.  What  was  the  net  capital  of  the  firm  at  commencing? 
What  was  each  partner's  net  capital  ? 

3.  There  are  four  partners  engaged  in  business  as  a  fiim, 
F,  G,  H,  and  I.  They  have  been  unfortunate,  the  net  loss  being 
$15320.  On  examination  the  resources  are  found  to  be  as  follows^ 
viz. :  Live  Cattle  on  hand  valued  at  $9680,  Packed  Beef  valued  at 
$12600,  Empty  Barrels  on  hand  valued  at  $500,  Deposit  in  Dro- 
vers' Bank  $2500.  The  firm  owe  on  their  Notes  and  Acceptanoes 
$22600,  Warren  P.  Spencer  on  account  $4000,  J.  C.  Bryant  on 
account  $6000.  The  partners  invested  in  equal  amounts  and  are 
to  share  the  gains  or  losses  in  the  same  proportion.  Wliat  was 
the  investment  of  the  firm  ?    What  was  each  partner^s  investment? 

721,  When  the  firm  commence  insolvent. 
The  resources  and  liabilities  at  closing,  and  the  net  gain  or 
loss  being  given,  to  find  the  net  insolvency  at  conmiencing. 

RULE. 

When  the  liabilities  are  greater  than  the  resources  ai  dosing^ 
deduct  the  given  resources  from  the  given  liabilities,  and  to  this 
remainder  add  the  net  gain  or  from  it  subtract  the  net  loss.    Or, 

When  the  resources  are  larger  than  the  liabilities  at  closing, 
deduct  the  liabilities  from  the  resources,  and  deduct  this  remainder 
from  the  net  gain, 

Ex.  1.  A  and  B  are  partners.  They  commence  business  insol- 
vent. The  proportion  of  their  insolvency  is  A  J,  B  |.  The  gains 
or  losses  are  to  be  equally  divided.  At  the  close  of  business  the 
resources  are,  Cash  on  hand  $3246,  Lumber  on  hand  valued  at 
$6428,  Timber  and  Logs  valued  at  $3272,  Bills  Beceivable  $1800. 
The  firm  owe  on  their  Notes  and  Acceptances  $9400,  to  E.  R 
Felton  on  account  $3684,  to  H.  W.  Ellsworth  on  account  $2160. 
The  net  gain  during  business  has  been  $1568.  What  was  the  net 
insolvency  of  the  firm  at  commencing  ?  What  was  each  partner's 
net  insolvency  at  commencing  ? 
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Cash  on  hand,     . 
Lumber  "        .    , 
iber  and  Logs  < 
Receivable, 


Kb 


4)20C6  Net  Insok.  at  c 
61(i.o0  B'a  i 


»1649.50A'b) 


OPERATION 

.    .    W246 

.    .      6428 
a  b.      3272 

"  •     180Q 

$14746 


Bills  Payable,  .    , 
E.  R.  Felton,    .    . 
H.  W.  Ellsworth, 
Liabilities,  ■    . 
Besourcca,    ■    . 
Pres.  Net  Insolr.  of  firm, 
Net  gain,     .... 
Insolr.  of  firm  at  com., 


19400 
3681 
21G0 

15244 

I4M6 
498 

_1568 
20C6 


Timber  fud  Logs,  .  .  .  837S/)0 
Bills  Keceivnbte,  .  .  .  IWO.OO 
A's  Ineolv,  at  com.,  IG48.00 

"    i  Net  g»in,    .      784. 

*  Set  InBolTBorf ,  ,  .  79S.G0 
O'ot&l  Besources  of  Enn,  .  115511.50 


Bills  PaTible,      ....    «94O0.0O 

E.  B.  Fulton, 3084.00 

H.  W.  BaiiWQrth.      .    .    .      2100,00 
B'e  i  Net  gain,     .    TB4.00 
-    Ina.  Blcom.,   .    Blrt.5l> 

S87.S0 


'   Net  Capital, 


Total  Uab.  of  firm,  . 


■  #15511.50 


Note. — Id  the  foregoing  example  the  partners  -were  both  liieoIveDt  ttt 
commetii^lng  buslnees.  The  buuneea  was  pn>GtBblc,  aod  B'a  eliare  o(  the 
gkin  WAS  more  tliaji  hia  iosolvenr;  at  commeodng,  ao  that  he  ends  with  ft 
n«t  aipilal.    A  is  still  Insolvent,  but  to  a  less  amount  ikau  whoa  ha  com- 


2.  0,  D,  E,  and  P  are  partners,  commencing  with  eqtial  inaol- 
Tency,  the  gains  or  losses  to  be  shared  as  follows,  yib.  :  C  i^,  D  j^, 
E  i'^,  F  i^.  Two  years  having  passed,  an  inventory  is  taken, 
Allowing  the  following  condition  of  affairs:  20000  lb.  Cheese  oa 
hand  ®  8i>,  »1 600 ;  40000  lb.  Butter  ®  I6f,  *7aOO ;  3000  bo.  Pota- 
toes @  40^  *800;  3000  bn.  Wheat  @  90f,  «3700.  Tlie  firm  owe 
on  thtir  Notea  and  Acceptancea  «862a  They  owe  E.  B.  Rock- 
well on  ftcconnt  $3242.  They  owe  W.  H.  Clark  on  acconnt  *4563. 
There  has  been  a  net  Ions  during  the  bnainoss  of  M28.  What  was 
the  net  insolvency  of  the  firm  at  commencing  ?  What  was  the 
net  insolvency  of  each  partner?  What  is  the  net  insolvency  of 
tbe  firm  and  of  each  partner  at  closing  ? 


a 
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3.  0,  H^  I,  Jy  and  K  formed  themselyes  into  a  copartnership 
for  the  purpose  of  carrying  on  the  building  and  masonry  bosinese^ . 
the  firm  to  assume  the  liabilities  of  the  parhiers.  The  proportioa 
in  which  the  partners  are  insolvent  at  conimencing  is  as  fbllowi^ 
viz. :  O  ^^0,  H  ^Qy  I  T2'0>  J  T09  aiid  K  ^^  ^^^  gains  or  losses  are 
to  be  divided  in  the  proportion  of  their  insolvency.  At  the  dose 
of  business  the  following  is  the  condition  of  afhirs:  Depodt  in 
City  Bank  15428,  Bonds  and  Mortgages  Bee.  13826,  Notes  and 
Drafts  $6294,  Brick  and  Stone  on  hand  valued  at  1368a  J.  G. 
Bryant  owes  on  account  $4466.  The  firm  owe  on  their  Notes  and 
Acceptances  818000,  and  they  owe  Baldwin  &  Co.  13620.  The 
net  gain  has  been  15622.  What  was  the  net  insolvency  of  firm 
at  commencing?  "What  was  the  insolvency  of  each  partner? 
What  is  the  net  capital  of  firm  at  closing  ?    Of  each  partner  7 


722.    HISCELLAREOUS    EXAMPLES. 

1.  D.  V.  Bell,  J.  H.  Goldsmith,  E.  G.  Folsom,  and  J.  O.  Bryant 
are  partners.  The  two  former  furnish  the  capital,  and  the  two  lat- 
ter are  to  bear  the  expenses  of  conducting  the  business,  each  one- 
halfl  The  profits  or  losses  are  to  be  distributed  as  follows :  Bell  /j. 
Goldsmith  :/j„  Folsom  ^\,  and  Bryant  ^%,  Bell  advanced  at  com- 
mencing business  $18423.  Goldsmith  advanced  I13142.  At  the 
close  of  the  year  it  is  ascertained  that  the  profits  have  exceeded 
the  losses  (not  including  expenses)  $6823.80.  The  expense  ac- 
count has  an  excess  of  debits  of  $2412.08.  Bell  has  drawn  out 
during  business  $426.  Goldsmith  has  drawn  out  $2342.13.  What 
is  each  partner's  interest  in  the  concern  at  the  close  of  the  year  ? 

Note. — In  tho  above  example  Mr.  Goldsmith  was  allowed  to  draw  a 
largo  amount  from  the  business,  and  by  consent  of  the  other  partners  was 
not  to  pay  interest  upon  it.  Interest  is  not  to  be  taken  into  account  in  solv- 
ing this  and  the  foUowing  examples  unless  it  is  so  specified. 

2.  S.  S.  Packard,  J.  T.  Calkins,  and  E.  B.  Rockwell  are  part- 
ners, to  share  the  gains  or  losses  equally.  At  the  close  of  one  year 
the  follo\ving  is  the  result  of  the  business:  Gash  on  hand  t8920, 
Bills  Rccciv.  $0273,  Merchandise  $5682,  Bank  Stock  $896,  Mr. 
Packard  has  drawn  from  the  concern  $672.43,  Mr.  Calkins  $2471.0t 
Mr.  Rockwell  $1896.06.     Bills  Payable    outstanding  $5957.95. 
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Packard  invested  $7420,  Calkins  invested  $6813,  fiockwell  invested 
$4635.  What  has  been  the  gain  or  losa  'f  What  ia  each  pEirtaer's 
present  interest  in  the  concern  ? 

3.  a  W.  Hoadley,  H.  W.  ElUworth,  and  H.  C.  Spencer  are 
partners.  Tbey  invest  in  eqnul  amuuuts,  and  share  gains  and 
losses  equally.  At  the  cxpimtiou  of  two  years  they  have  Caali  oa 
hand  *7242,  R.  R,  Stock  *4860,  Real  Estate  M073,  Produce  S2921. 
They  have  Bills  Payable  outstanding  #'.2336.41.  During  business 
Mr.  Ellsworth  lias  witiidrawn  from  the  concern  $924,  and  Mr. 
Spencer  has  advanced  to  the  concern  (1138.  The  total  losses 
have  been  $754.25,  tlie  total  gains  $3'J60.54.  What  ia  each  part- 
ner's share  of  gain  or  loss  ?  What  was  each  worth  at  commeucing  P 
What  is  each  partner's  iat4.-reat  in  the  concern  at  closing  P 

4.  It.  C.  Spencer,  W.  H.  Clark,  L.  Fairbanks,  and  C.  E.  WU- 
her  have  been  aasociatid  in  business  during  the  past  three  years. 
The  books  have  remained  unclosed  to  this  date.  At  commeiice- 
ment  of  business  R.  C.  S.  invested  46824,  W.  H.  C.  $5982,  L.  F. 
t712G,  C.  E.  W.  »4098.  They  are  to  share  equally  in  gains  or 
losses.  Since  tJie  books  were  opened  the  partners  have  made  the 
followiag  additioiiBl  inTestmenta;  R,  C.  S,  $2138.40,  W.  U.  0, 
t684.ia,  L.  F.  $1342.78,  C.  E.  W.  *i946.64.  The  partners  have 
each  drawn  &om  the  concern  the  following  amounts:  R.  C.  S. 
$8126.42,  W.  U.  C.  «i5274.18,  L.  F.  $8233.64,  C.  E.  W.  $3178.26. 
There  are  no  resources  or  liabilities  at  this  date  except  such  aa 
are  shown  by  the  partners'  accounts.  Has  tlie  business  been  proo- 
perous  or  adverse  ?  If  a  dissolution  now  take  place,  how  shall  the 
partners  settle  with  each  other  ? 

5.  0.  B,  Collins,  A.  H.  Redington,  and  Alonzo  Gaston  were 
partners  in  a  manufacturing  business,  commencing  July  1,  1869l 
At  that  date  G.  B,  C.  put  into  the  concern  «1600,  A.  H.  R  put 
in  $4000,  A,  G,  made  no  investment,  but  was  to  superintend  the 
business.  They  were  to  share  equally  in  gains  or  losses.  __Six  per 
cent  interest  to  be  allowed  on  each  side  of  the  purtuers'  accounta. 
The  hooka  are  not  closed  until  July  1, 1871,  when  the  following 
statement  is  rendered  by  tlie  bookkeeper :  G.  B.  C.  Iiaa  drawn 
&om  the  concern  at  different  times  to  the  amount  of  $14760,  the 
average  date  at  which  it  was  drawn  being  September  12, 18G0, 
A.  H.  R.  has  drawn  $11380,  average  date  January  22, 1871.    A.  0. 

1  drawn  $16240,  average  date  May  16,  1870.     G.  B.  C.'s  total 
29 
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investment  has  been  12982,  average  date  Aagoat  17>  ISTOi 
A.  H.  R's  total  investment  $6824,  average  date  Ootober  9,  1869. 
A.  O.'s  total  investment  11528,  average  date  Ajiril  24^  1871.  Cash 
on  hand  1628,  Cash  in  Bank,  $2892,  Bills  Receivable  on  hand, 
$5462,  Beal  Estate  $7586,  Manufactored  Articles  $4327,  F^nonal 
Accounts  $1523,  R.  R.  Stocks  $837,  Bills  Payable  unredeemed 
$6248,  Balance  due  on  personal  accounts  $4895. 

What  has  been  the  net  gain  or  loss  of  the  firm  P  What  k  each 
partner's  present  interest  in  the  concern  ? 

A.  H.  R  proposes  to  retire  from  the  buaness,  and  the  otiier 
partners  agree  to  give  him  $900  more  than  the  books  ahow  to  be 
due  him.    How  much  will  he  receive  ? 

6.  A  of  New  York,  and  B  of  Ohio,  enter  into  an  arrangement 
to  buy  and  sell  cattle,  and  share  equally  in  gains  and  loases;  B  to 
make  the  purchases,  and  A  to  effect  most  of  the  sales.  A  for- 
warded to  B  a  draft  of  $8000,  B  made  purchases  to  the  amount 
of  $13682.24.  B  has  forwarded  cattle  to  A  during  the  seaaon, 
from  which  he  has  made  sales  to  the  amount  of  $9241.18.  B  has 
made  sales  to  the  amount  of  $2836.24  A  has  paid  oat  for  ex- 
penses $364.16.  B  has  paid  out  for  expenses  $239.14.  At  the 
close  of  the  season  B  has  on  hand  a  number  of  cattle  the  cost  of 
which  was  $2327.34.  A  has  a  quantity  on  hand  which  are  esti- 
mated to  be  worth,  in  the  New  York  market,  $3123.42.  The  par- 
ties now  propose  to  dissolve  the  copartnership,  each  taking  the 
stock  he  has  in  his  possession  at  the  figures  given  above,  and  the 
balance  in  their  accounts,  if  any,  to  be  paid  in  cash.  What  has 
been  the  gain  or  loss  ?  What  is  each  partner's  share  of  gain  or 
loss  ?  What  is  the  cash  balance  to  be  paid,  and  which  partner  is 
to  receive  it  ? 

7.  C  and  D  make  a  contract  with  government  to  do  a  certain 
piece  of  work,  which  is  divided  into  three  sections,  for  which  they 
arc  to  receive  as  follows,  provided  the  work  all  pass  as  No.  1  on 
being  inspected:  for  Section  1,  $1842,  for  Section  2,  $1275,  for 
Section  3,  $1563.  If  any  portion  of  the  work  pass  as  No.  2  on 
inspection,  15  per  cent,  will  be  deducted  from  the  original  esti- 
mate ;  if  any  portion  as  No.  3, 20  per  cent,  will  be  deducted.  The 
following  is  the  result  of  the  inspection : 

Section  1  passes  as  No  1 ;  Section  2,  as  No.  3 ;  and  Section  3, 
as  No.  2. 
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C  has  drawn  from  government  (1728.43.  D  has  drawn  $1330.14 
>  lias  made  disbursements  to  the  arawmit  of  %134'J,25.  C  baa 
;  diaburaementa  on  the  work  to  the  amount  of  9987.45. 
t  has  been  the  gam  or  loss  ?  How  much  ia  due  C  ?  How 
ti  ia  duo  D  ? 

8.  Two  persons,  E  and  F,  enter  into  business  under  an  agree- 
ment that  E  shall  draw  from  the  concern  weekly  ?5  moro  than  F. 
Subsequently  F  lends  E  t3C0  from  his  private  funds,  with  Ihe 
■nderslanding  that  they  were  tlien  to  draw  an  equal  sum  weekly 
until  the  loan  bo  liquidated.     How  long  will  it  lake  ? 

9.  Three  mcclianics  are  partners.  They  agree  that  each  ehall 
pay  #3,25  pt^r  day  for  all  working  days  that  he  is  absent  IVoni  the 
business.  At  the  close  of  the  year  it  is  found  tliat  A  has  lost  44 
days,  B  39  days,  C  13  days.  How  will  tlie  partners  adjust  tha 
matter  between  them  ? 

10.  A,  B,  and  C  enter  into  a  copartneraliip,  each  investing 
$5000.      A  ia  worth   to  the  busincsa  *1500  a  year;    B  11300; 

0  tlOOO.  At  the  end  of  two  months  B  draws  out  $500,  and  A 
adds  to  hia  oapitui  $1000.  At  the  end  of  five  months,  C  with- 
draws $300.  They  close  up  their  business  at  the  end  of  a  year, 
and  find  that  a  net  profit  has  been  realized  of  $3500.  What  pro- 
portion of  this  gain  belongs  to  each  partner,  if  money  is  worth 

1  per  ocut.  per  annum  ? 

11.  A^.iin:  A,  B,  and  0  are  partners,  each  investing  at  the 
commencement  of  busincsa  $5000,  and  each  being  of  equal  valoQ 
to  the  business.  They  draw  from  and  add  to  the  capital,  as  before, 
and  at  the  end  of  the  year  ascertain  the'r  gain,  to  be,  as  before, 
$3500.  How  will  the  gain  be  ef|uitably  divided  ?  And  should 
the  value  of  money,  as  in  the  former  case,  have  any  effect  on  the 
adjustment  of  gains  ? 

13.  Again :  A,  B,  and  0  are  partners,  investing  as  in  the  former 
two  instances,  with  the  understanding  that  C  shall  conduct  the 
i,  for  which  he  Is  to  receive  a  commission  of  25  per  cent. 
net  giiin.    The  additions  and  withdrawals  the  same  u 
yre,  and  also  the  g^n.    How  much  of  the  gain  shonld  each 


I.  There  are  five  partners  in  a  concern,  sharing  the  gains  op 
1  equally.  The  liabilities  of  the  firm  have  l)een  e.incoled, 
•  which  the  remaining  eflt'cts  arc  appropriated  by  the  part- 
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ners  without  r^ard  to  the  proper  proportion  ttiat  each  ihdiild 
take.  The  following  is  the  condition  of  the  partners'  accoants^  as 
ihey  now  stand.  A  invested  I568O9  and  has  drawn  from  the  oon- 
cem  $4700.  B  invested  $4780,  and  has  drawn  $4400.  G  invested 
$4980,  and  has  drawn  $4600.  D  invested  $3984,  and  has  drawn 
$3300.  E  invested  $5600,  and  has  drawn  $5346.  How  shoald 
the  partners  properly  settle  with  each  other  ? 

14.  A  and  B  are  partners.  They  have  cash  and  Bills  Be- 
ceivable  on  hand  to  the  amount  of  $5280.11.  A  has  drawn  from 
the  concern  $2446.80.,  B  has  drawn  $905.98.  A  put  into  the  con- 
cern $3127.25,  B  put  in  $448.75.  The  firm  owe  on  P^r  uid 
Book  Bebts  $4005.48.  What  is  each  partner's  present  interest  in 
the  concern,  if  they  share  equally  in  gains  and  losses  ? 

15.  S.  S.  Outhrie  and  H.  C.  Walker  purchased  a  vessel  on  joint 
account,  for  which  they  paid  $8400,  Mr.  G.  taking  one-third 
interest  and  Mr.  W.  two  thirds. 

During  the  season  G.  x)aid  for  supplies,  repairs  and 

sundry  expenses, $956.00 

And  received  cash  ^m  freight  and  passage  receipts^  2686.40 

W.  paid  for  repairs,  supplies,  etc.,       ....  1548.26 

And  received  cash  from  freight  and  passage  receipts,  4862.48 

At  the  close  of  the  season  tliev  sell  the  vessel  for  $9000,  receiv- 
ing  one  half  in  cash,  and  the  purchaser's  note  for  one-half. 

W.  agrees  to  take  this  note,  to  apply  on  his  account,  at  %%  dis- 
count, which  G.  assents  to ;  and  then  the  $4500  cash  is  properly 
divided  between  the  two  partners ;  how  much  is  taken  by  each  ? 

IG.  Alonzo  Gaston  and  G.  B.  Collins  take  a  contract  of  A.  H. 
Eedington  to  sink  an  aqueduct  of  a  certain  width  50  rods  in 
length,  and  if  it  average  10  feet  deep,  they  are  to  receive  for  con- 
structing the  same  $2G  i>er  rod.  If  on  measurement  it  average 
less  than  10  feet,  3f;  will  lie  deducted  for  the  first  6  inches,  h%  for 
the  second  6  inches,  9f^  for  the  third  6  inches. 

A.  G.  has  paid  out  for  wages  and  material    .        .    $158 
G.  B.  C.  "  «  «  .        .      63G 

A.  H.  R  hiis  advanced  $488,  of  which  A  G.  received  $242.19, 
G.  B.  C.  received  $245.82.  The  average  depth  was  to  be  ascer- 
tained by  measurement  at  the  end  of  every  five  rod%  which  xe- 
suited  as  follows : 
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Ft.  In. 

1  of  iBt  five  rods  10  4 

"2d        "  10  9 

«      3d        «  9  8 

"      4tli       "  9  4 

«       5tli        "  8  3 


9th 
10th 


inti 

Pp. 
Ten 


What  has  been  the  gain  or  loss  ?    How  much  is  dne  from  A.  H.  EC  F 
Ilow  will  Mr.  tiastou  and  Sir.  CoUuis  settle  with  each  other? 

17.  A  and  B  contracted  with  Rtissult  &  Co.  to  erect  a  Steam 
Flouring  Udl  for  $11000.  Not  wkhiiig  to  be  burdened  with  tlie 
ttlat;  of  a  bookkeeper,  it  was  arranged  that  each  partner  Ebould 
keep  a  stiict  account  of  nil  his  reci^iptB  and  ex pendi tares,  and 
report  at  tlie  completion  of  tlie  contract,  at  which  time  ibey  wonld 
have  ft  general  setiloment.  On  the  fiilfillment  of  (he  contract 
they  find  their  affairs  standing  as  follows,  viz. :  A  has  pud  out  for 
boildiug  material  and  wages  $2803.48.  He  has  received  from 
Bussell  &  Co.  at  different  times  to  the  amount  of  $1324.08.  B  has 
paid  out  fur  building  material  and  wages  94788.04.  He  has  re- 
ived from  Russell  &  Co.  S5024.44.  There  i»  due  the  hands  for 
$410.  Wliat  lias  been  the  profit  ?  How  much  is  due  from 
iBsell  &  Co.  ?  And  liow  much  of  it  should  bo  paid  to  A  ?  How 
B? 
i'5EL  0.  Bradford,  Joseph  Dawson,  and  R  Young  have  heeo 
laincsB  together  as  partners,  with  the  understanding  that 
^lould  receive  a  salary  of  11200,  for  managing  the  concern, 
the  other  partners'  time  not  to  be  required  in  the  hnsiucsa. 
Interest  to  be  allowed  on  both  sides  of  each  partner's  account 
le  profits  or  losses  to  be  divided  equally  between  them.  Mr.  B. 
ivested  January  1, 1870,  fecOOO,  May  2,  $350,  October  12,  «500. 
drew  out  February  8,  S250,  April  4,  $380,  July  5,  1620,  No- 
Temlier  20,  $782.  Mr.  D  invested  January  1,  $5400,  June  12, 
$360,  October  3,  $10.'),  Deccmlwr  18,  $  438.  He  drew  ont  Sfarcli  2, 
♦468,  May  21,  $423,  August  3,  $"i42,  September  15,  $247,  Decem- 
ber 10,  $388.  Mr.  Y.  invested  January  1.  «4890.  Blay  9,  $356, 
July  2,  $428.  He  drew  ont  March  13.  $355.  Jun"  3.  $12G,  August 
9,  $281,  October  6,  $12(1,  December  2i.  $439.  On  December  31, 
1871,  one  year  from  the  day  of  commencing  business,  the  resources 
and  liabilities  (not  including  the  partners'  accounts)  are  as  fol- 
lows, viz.: 
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Cash  on  hand^ $5680 

Bills  Receivable  on  hand, 4366 

Beal  Estate, 5200 

Bank  Stock, 5888 

(20634 
Bills  Payable  nnredeemed, $129&40 

What  is  the  net  capital  of  the  firm  at  dodng  ?    What  is  eadi 
partner's  interest  in  the  concern  at  closing  P 

19.  The  following  "Statement,^  taken  from  a  single  entiy 
ledger,  in  part,  the  balance  being  made  np  from  inventories  and 
estimates  shows  the  present  condition  of  the  afiaiiB  of  the  firm  of 
A&B. 


BESOURCES  TAKEN  FBOH  THE  LEDGEB. 


John  Smith  owes 

Wm.  Brown 

Geo,  Carey 

Wm.  Dudley 

Gea  Bryant 

Amos  Dean 

A  has  drawn  from  the  concern 

B 


u 


M 


U 


it 


u 


u 


(C 


(C 


$460.00 
080.00 

1200.00 
870.00 
260.00 
890.00 

2400.00 

1261.00 


LIABILITIES  TAKEN  FROM  THE  LEDGEB. 

Due  Baldwin  &  Go.^  on  account        .       .        .    $546.00 

A  invested 11600.00 

B       "  .  13742.00 


BESOURCES  NOT  SHOWN  ON  LEDGER,  TAKEN  FBOH 
INVENTORIES   AND  ESTIMATES. 

Merchandise  on  hand,  per  Inv. 

Notes  and  Drafts  on  hand,  per  B.  B.  (Face) 

Store  Fixtures  on  hand   . 

Horses,  Carriages,  and  Harnesses 

Stable  and  Feed 

City  Bank  Stock 

House  and  Lot  valued  at 

C.  C.  &  C.  R  R.  Stock  valued  at 

Bent  paid  in  advance 


$9685.00 
5672.00 

384.00 

865.00 
1262.00 

892.00 
6000.00 
1820.00 

600.00 


138:^6.00 
COO.0O 
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n'a  Notes  and  Acot*ptunc(;s  outstaudiug  (Face) 
F  Uorlgugt-  ou  Ilonae  iiud  Lot  .... 


ADDITIOSAL   ITEMS  OF    RESOURCE   AND  LIABILITY. 

!!he  uiterest  upun  the  ffolxia  and  Drufts  that  ure  oil 

hand,  computed  up  to  l\m  duto,  is     ...        .   )G94.00 
be  interest  upon  the  Is'otes  and  Drafts  that  the  firm 

re,  computed  to  this  dutc,  is 146.00 

l  was  to  share  i  of  the  gain  or  loes,  and  B  1-    What  was  tlie  timi 
Wui-th  at  commeDcing  busiuess  ?     What  is  the  firm  worLli  at  the 
doeie  of  busiuess  ?     Wliat  has  been  tlie  net  gain  or  net  loss  of  IJrm  ? 
^  Wliat  is  eaeli  partners  interest  in  the  concern  at  clusiiig  ? 

20.  Win.  H.  Kinne  and   Edward   Rice  are  jmrtncrd  in  the 

tone  business.    Their  bouka  are  kept  liy  single  entry,  and  run 

biir  years  ijcforo  tlicy  are  closed.    An  Inventory  is  t4iken  and  a 

tatemeut  made  up  at  the  ckjse  of  tlie  first  year.    At  the  close  of 

«  socond  year,  iho  parly  having  charge  of  the  books  neglected 

■to  do  this.    At  iJie  close  of  the  thii-d  year,  the  Inventory  and 

Statement  ar^'  made  up,  showing  the  result  of  two  years'  businesa. 

Tlie  Statement  and  Inventory  are  made  np  again  at  (he  eloae  of 

L  tbe  CiurtJ)  year. 

The  prolitB  or  losses  of  the  firfit  year  ore  to  be  divided  as  fol- 
1,  viz.:  Wm.  H.  Kiune  I,  Edward  Bice  \. 

At  the  commencement  of  the  second  ^ar  J.  0.  Eaonoy  is 
nitted  as  a  partner,  the  three  partners  to  be  equally  interested 
a  gains  or  losses. 

The  following  Statements  were  made  out  at  the  dose  of  the 
:,  third,  and  fourth  years. 

1867  TO  1868.    iBT  Yeab's  Bcsiness. 

Ritocncw,        Ijaiiutih. 
don  hand, «1200.U 


'.  H.  Kinne — paid  him,  . 

Stone  on  hand 

Balances  on  Ledger,  . 
Edward  Rice — advanced  by  him, 
^t  Gains, 


786.49 
4.30,66 
6945.00 


t9423.36        $g423JSa 
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1868-1869  TO  1870.    2d  akd  3d  Yearns  Business. 


Edward  Rice — paid  him,   .        .        .        . 

$2675.44 

"         "       advanced  last  year,    . 

$2675.44 

"         "      paid  him,  .        .       .        , 

829.58 

W.  H.  Kinne      "«.... 

.      2947.73 

J.  G.  Eanney       **«..., 

1535.39 

Balances  on  Ledger, 

.      7039.67 

"                "         last  year,  . 

6945.00 

Gains,              

5407^7 

$15027.81 

$15027.81 

1870  TO  1871.    4th  Year's 

Business. 

Edward  Koe — ^paid  him,    . 

.    $101447 

W.  H.  Kinne      ««.... 

.      1543.16 

J.  G.  Hanney      ««.... 

557.95 

Balances  on  Ledger,  .        .        .        .        . 

.    10137.06 

"                "       last  year,    . 

$7039.67 

Stone  on  hand, 

981.49 

Gains, 

7194.46 

$14234.13 

$14234.13 

The  above  Statements  are  given  precisely  as  they  were  made 
np  by  one  of  the  partners  who  handed  them  to  us  for  adjustment 
The  student  will  please  exercise  his  skill  in  producing  the  best 
form  of  Statement  for  showing  clearly  and  conclusively  each  of 
the  answers  to  the  following  questions : 

H  jw  much  is  the  firm  worth  at  the  close  of  each  year,  and 
what  does  the  propert}'  consist  of?  What  is  each  partner's  inter- 
est in  the  concern  at  the  close  of  each  year  ? 

21.  A,  B,  and  C  are  in  the  packing  business.  For  several 
years  preceding  the  last,  A  and  B  did  a  very  profitable  business 
Last  year,  C,  tlie  confidential  clerk  of  the  house,  was  admitted  to 
a  copartnership  interest,  he  preferring  that  to  a  Eitated  salaiy. 
The  terms  upon  which  they  united  for  the  prosecution  of  this 
business  were  as  follows:  A  and  B  to  put  in  $30,000  each,  no 
capital  required  of  C ;  interest  to  be  allowed  A  and  B  upon  their 
credits  monthly ;  the  interest  to  be  computed  upon  tlie  last  day 
of  each  month  upon  all  the  credits  in  the  account,  at  the  rate  of 
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tJO  per  cent,  per  annum ;  each  of  Hic  three  partners  to  draw  a 
ealury  of  $3000 ;  the  profits  to  be  divided  e<]aally. 

The  interest  was  computed  upon  the  credit  side  of  A's  aiid  B'a 
occonnts  ut  the  close  of  each  month,  and  the  credits  were  given  as 
per  agreement.  Expense  account  was  charged  at  Ihc  close  of  each 
month  to  the  amount  of  $750,  and  each  partner  was  credited  ('^50 
on  account  of  salary.  The  partners  drew  from  the  business  during 
the  year  just  tlie  amonnt  of  their  salaries,  and  the  same  was 
charged  up  to  ihera. 

At  the  close  of  the  year  the  fullowing  is  the  condition  of  their 


hesoubces  of  firu. 
Uerchandise  on  hand,     .... 
Cash  on  hand  and  in  bank,     . 

Peraonal  accoants, 

Other  items  of  property,  per  inventory,  . 

LIADILITIES  OF  FIBM. 
Finn  notes  unredeemed. 
Personal  aecouut^, 


.  $52-100.00 
.       4620.00 

.    eu'io.oo 


9126.00 
4821.00 


EXPENSES   AKD    LOSSES   OP   F:KM. 

As  shown  hy  Exj>i-nfe  Account,      .        .        .    18126.00 


Inlerest 

0lhl.T  « 

PROFITS  OP  PIRU. 

As  shown  hy  Merchandise  Account, 
other  " 


7120,00 
5172.00 


17480.72 
1260.00 


IbO  really  benefited  ty  having  a  ailary  of  $3000  allowed  to 
Kh  partner?  How  is  0  affucled  hy  the  interest  allowed  on  A's 
1  B*8  capital  and  inierest?  HoW' shall  the  partners  settle  up 
J-  matUYs  if  a  dissolutinn  take  place  ?  Could  A  and  B  colleot 
(1  0  if  he  set  up  the  defence  of  usury  on  account  of  iut«reat 

being  compouuded  ? 

ii.  A  and  B  became  partners,  A  to  reoeiTe  |  of  the  prollts 

and  to  take  no  active  part  in  the  hnfiness,  B  to  receive  !  of  the 

profi's  and  to  fravi'l  und  fell  Roods  at  the  expens*"  of  Ihc  firm. 

A  gave  his  checks  for  goods  purchased  to  the  amount  of  $830.06. 


k 
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B  famished  goods  at  bis  own  expense  to  the  amount  of  $536.H 
paid  travelling  expenses  $;i98.129  and  sent  remittances  to  A  to  the 
amount  of  1264.22,  and  fi  gave  away  samples  wortb  #51Ji^  at  the 
expense  of  the  finn.  fi  deliyered  to  A  the  balance  of  goods 
unsold  to  the  amount  of  $1860.469  and  Cs  aoc't  for  goods  sold 
him  to  the  amount  of  $85.    How  should  the  partners  settle  t 

23.  A  and  B  enter  into  copartnership  to  conduct  a  manufio- 
turing  business.  A  invests  $2846,  and  B  invests  $4732.  Eaob 
partner  is  to  give  his  whole  time  and  attention  to  the  businen^ 
and  each  one  to  forfeit  $3.75  for  each  day  that  he  is  absent  firom 
the  business.  B,  in  consideration  of  his  larger  capital,  is  to  be 
allowed  2  per  cent  on  total  sales,  in  addition  to  an  equal  share  of 
profit  with  A. 

The  following  is  a  Trial  Balance  taken  from  the  Ledger  at 
this  date. 


Dr. 

Or. 

$28,646.44    . 

•    Cash,        •       •       •       , 

.    $25,872.14 

9,301.12    . 

.    Bills  Ilecei\'able, 

4,180.73 

30,143.92    . 

.    Manufacturing  Acct., 

24,372.41 

8,439.46    . 

.    Personal  Accts.,        .        i 

.      12,963.82 

6,000.00    . 

.    Real  Estate, 

.      10,928.18 

7,924.73    . 

.    Expense  Acct,  . 

5,405.86    . 

.    A's  Acct,  .        •        •        , 

2,840.00 

7,126.48    . 

.    B's  Acct.,  . 

4,732.00 

13,420.00    . 

.    Bills  Payable,    . 

.       20,842.48 

828.44    . 

.    Interest  Acct,  . 

296.00 

8,426.72    . 

.    Bank  Stock, 

.       12,683.41 

$125,723.17 

$125,723.17 

The  manufacturing  account  is  credited  with  the  sales.  No 
entry  has  been  made  for  B's  commission,  or  for  the  lost  time.  A 
has  lost  72  days,  B  has  lost  28  days.  On  taking  an  inventory  this 
day,  we  find  there  is  $18,000  worth  of  manufactured  goods  on 
hand.  What  has  been  the  net  gain  ?  What  is  each  partner's 
share  of  the  gain  ?  What  is  each  partner's  present  interest  in  the 
concern?  What  per  cent  profit  has  been  made  ujwn  sales? 
What  per  cent  profit  has  been  made  upon  the  investment  ? 

24.  The  following  are  the  statements  and  queries  made  by  an 
accountant  The  student  will  make  out  a  complete  statement  of 
the  present  condition  of  affairs  if  possible. 
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1           I.mi„. 

dilemma;  an  accident  has  happened  to  my  hooka.              fl 

^Bnr  store  vat 

destroyed  l>y  fire  a  few  nights  ago.    All  the  books             1 

^Bpre  burned 

except  a  portion  of  thy  ledger.    The  forepart  of  tlie              H 

^Badger  was  very  much  duiiiagml,  but  upon  exarainatioQ  I  find  that              ■ 

I  have  all  the  accuunta  in  a  fair  stat«  of  preservation,  except  the               | 

accounts  of  the  three  partners  and  thii  cash  account. 

I  have  takcD               ■ 

oft  the  footings  of  thei^  accounts  as  btlow,  and  now  1  wUb  to              | 

know  If  there 

is  any  way  of  ascertaining  what  was  Uie  actual  cou-               | 

ditiou  of  the 

sartners'  accounts.    I  can  give  you  the 

proportiou  in               ■ 

which  they  1 

vested,  and  it  is  known  by  tlie  partners  and  by  my-               ■ 

LttU;  that  the  accoimta  remained  in  about  that  proportion  to  date               ■ 

Kti». 

f 

.    A,      .       .       .       . 
.    B 

.    C,      .        .        .        . 
.    Cash,         .        .        . 

O. 

•80,063,45 

.    MtTchandise,     . 

»74,528.12 

20.400.00 

.    Bills  Receivable, 

16,120.00 

42,080.00 

.    Bills  Payable,     .        . 

60,340.00 

C24.O0 

.    Interest  Acct.,    . 

190.00 

4,130.00 

.    Expense  Acct,  . 

62.460.00 

.    Cily  Nat.  Bank, 

38,258.00 

25,870.00 

.     Personal  Accta., 

22,168.15 

2,fi80.46 

.    Team  Acct.,       , 

146.12 

.    Commission, 

2,4aa.48 

696.13 

.    Freight  Acct.,    . 

300.00 

.    Insurance, 

8,900.00 

.    U.  S.  Bonds,      .        . 

1,200.00 

8C.4  80.00 

.    Real  Estate, 

3,i8C.10 

6.O0O.0O 

.    Bank  ytock, 

400.00 

,    1,240.00 

.    Advertising, 

8.060.00 

.    Su8i»enae  Account,     . 

6,634.25 

,    1,140.00 

■    Fixtures  Acct.,  . 

,    2.980,00 

.    Profit  and  Ijoss, 

4,072.00 

040.00 

.    Traveling  Expense,   . 

828  40 

.    Exchange  Acct,, 

2ri.l8 

85.480.00 

.     3d  Nat.  Bank,  N.  T., 

20,140^6 

468  00 
•313,773.43 

1 

.    Office  Furniture, 

•239,890.86 
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We  have  adjusted  the  losses  with  msorance  companies;  thef 
pay  us  (48^200,  as  follows :  To  cover  loss  on  merdiandise,  ^itofiOO; 
on  fixtures,  tSOO ;  on  office  furniture,  $400 ;  on  bnildingy  $22,00(1 
None  of  this  property  was  insured  at  its  full  value.  None  of  the 
goods  were  saved;  the  fragments  of  the  building  hayo  been  sold 
by  the  firm  to  a  contractor  for  $1,500  cash.  The  lot  on  which  As 
building  stood  is  valued  at  $10,000.  The  money-box  come  out 
of  the  safe  all  right ;  it  contained  $12,241.57.  The  burnt  esb 
has  been  sold  for  $45.  The  $5,000  of  bank  stock  is  worth  12  per 
cent  premium.  The  IT.  S.  bonds  on  hand  are  worth  (face,  interest 
and  premium)  $8,394.  The  teams,  harnesses  and  wagons  have  been 
sold,  since  the  fire,  to  Smith  &  Co.,  builders,  on  credit,  for  $2,294 

The  partners  invested  in  this  proportion :  A  /y,  B  7*5,  and  C  jV 
They  would  like  to  know  how  each  of  their  accounts  stood  pre- 
vious to  the  fire,  if  possible,  and  to  have  a  complete  statement  or 
balance-sheet  showing  the  present  assets  and  liabilities  of  the  finn; 
what  each  partner's  interest  or  ownership  in  the  effects  is  at  the 
present  time,  and  what  the  profits  and  losses  have  been.  Can  all 
of  this  be  done  ? 

25.  A,  B,  G,  D  and  E  are  partners — ^to  share  the  gains  and 
losses  equally.  As  they  invested  in  unequal  amounts,  it  is  agreed 
that  their  capital  shall  be  equalized  by  allowing  the  partners  inter- 
est on  their  accounts,  the  interest  to  be  at  the  rate  of  10  per  cent 
per  annum.  As  an  inducement  to  the  partners  to  attend  strictly 
to  the  porbiership  business,  it  was  agreed  that  each  partner  should 
be  charged  4.00  for  each  day  that  he  was  absent  from  the  coportr 
nership  business.  In  consideration  of  the  great  personal  popu- 
larity and  influence  of  A  and  B,  and  their  ability  to  command 
trado,  it  was  agreed  that  A  should  be  allowed  for  this  superiority 
over  his  copartners  a  sum  equal  to  one-half  (^)  jier  cent  on  the 
sales,  and  B  to  be  allowed  for  same  a  sum  equal  to  one  (1)  per 
cent  on  the  net  profits  of  the  business. 

The  credits  of  the  partners  have  not  been  changed  during  flie 
year.  By  average  the  date  of  each  partner's  debits  is  found  to  be 
as  follows : 

A's  debits,  average  date.  May  4^  1870 ;  B's  September  20, 1870; 
C's  June  16,  1870 ;  D's  November  10, 1870 ;  Fs  March  25, 18TO. 
The  copartnership  was  formed  January  1,  1870;  the  business  is 
brought  up  to  December  31, 1870.    The  partners  that  lost  time 
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;  the  year  are  as  follows:  B  lost  23  days,  D  13  days,  and 


Trial  Balance  taken  December  31,  1370. 


Dr. 

Cr. 

1:2.240     . 

-A 

18,000 

2,400     . 

.    B.  . 

12,000 
15,000 
17,000 
25,000 

1,300     . 

.    C,  . 

l,89fi    . 

.     D,  . 

1,340     . 

.     E,  . 

BC8,900    . 

.     Merchandise, 

563,324 

824,728    . 

.    Cash,      .... 

823,405 

H8.128    , 

.     Bills  Recpivable,     . 

132,240 

828,1  CO    . 

.     Bills  Payable, 

35C.250 

453,170    . 

.    C^ity  Nat  Bank,     .        . 

431,040 

5,8CO    . 

.    Etpenae, 

0,240     . 

.     Wages  Acct, . 

4,000     . 

.     Runt  Acct     .' 

313 

S42,G80     . 

.    Personal  Accts..     • 

338,420 

8,000    . 

.    III.  Cent  R.  R.  Bonds,  . 

400 

1.040    . 

.     Profit  and  Loss,      . 

12,673 

48,270    . 

.     Manufactnring  Acct,    . 

45,030 

4^C0    . 

.    Engine  Acct, 

2,fi80     . 

.    Bam  and  Team  Acct,  . 

428 

520     . 

.    Fuel  Ace 

t,     .        .        . 

t2,G59,673 

INVENTORY. 

Merehandise,  *90,000;  Illiiioia  Central  R  R.  Bonds,  18,640; 

Dieixius  articles  for  schedule  of  property  belonging  to  "  Maniifac- 

iriiig  Account,"  112,460 ;  iteni^  per  schedule  belonging  to  "  Barn 

dTe-am  Account,"  tl,980;  items  per  schedule  belonging  to"  Ex- 

pDSe  Account"  tSS"  ;  items  per  echedule  belonging  to  "  Engine 

sounl,"  ^2,926.     The  firm  also  own  a  dock  privilege  that  was 

tnted  Hiem  for  the  term  of  two  years  by  one  of  our  customers, 

Uiout  any  consideration,  and  for  which  they  could  command 

0  Tor  the  unexpired  time,  haring  been  offered  that  a  few  days 

sgo  in  cash.     No  account  has  been  opene<t  with  this  on  the  1>ook3. 

B  retires  from  the  copartnership  at  the  close  of  the  year,  the 

moaining  partners  to  continue  their  relations  in  every  respect  as 
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before.    On  retiring  B  is  to  reoeive  |  of  the  amonnt  dae  him  by 
cheek  on  City  National  Bank,  |  in  Bills  Beceivable  belonging  to 
firm,  and  the  remaining  I  by  the  note  of  new  firm  at  60  days. 
What  shall  be  the  settlement  at  the  close  of  the  year  ? 

26.  A,  B,  and  C  were  partners,  manufactoring  a  patented  arti- 
cle that  was  very  salable  and  profitable.  Other  parties  wished  to 
become  interested  with  them,  and  it  was  thought  best  to  change 
into  a  stock  company.  An  inventory  was  taken,  which  resulted 
as  follows : 

Merchandise  manufactured^       •        •       •  $4,000 

Engine  and  Machinery, 6,400 

Tools  and  Implements, 600 

Material  unmanufactured, 1,500 

Teams,  Wagons,  Harnesses,  eto.,         .        .        .  2,500 

Total, $15,000 

The  original  partners,  A,  B,  and  0,  owned  this  property  as 
follows:  A,  $7,740;  B,  $3,160;  and  0,  $4,100.  They  decided  to 
stock  the  new  company  at  $50,000,  which  was  "  watering'*  the  old 
stock  or  capital  $35,000.  D  and  E  propose  to  take  $10,000  each 
of  the  new  stock,  and  pay  for  it  as  follows :  D  pays  cash  $2000, 
four  notes  of  2,000  each,  at  two,  four,  six,  and  eight  months  from 
date.  E  pays  cash  $3,000,  and  seven  notes  of  $1,000  each,  paya- 
ble at  three,  five,  seven,  eight,  nine,  ten,  and  twelve  months  from 
date.  100  shares  of  $100  each,  of  the  new  stock,  is  issued  to  each 
of  the  five  stockholders.  It  was  the  understanding  that  $3,000  of 
the  cash  paid  by  D  and  E  for  their  stock  should  be  left  in  the 
business  three  months  before  A,  B,  and  C  would  be  entitled  to 
appropriate  it  to  their  own  use. 

A  new  set  of  books  is  to  be  oi>ened  for  the  new  company. 
How  will  the  new  books  be  opened,  and  what  entries  are  necessary 
to  be  made  in  the  old  books  in  order  to  close  up  the  business  of 
the  old  firm  ? 

27.  A  and  B  entered  into  copartnership  June  1,  1867,  for  a 
term  of  one  year,  A  to  invest  $10,000,  and  B  $5,000,  each  to  devote 
his  whole  time  to  the  business.  Each  to  be  charged  when  absent 
from  business — A  at  the  rate  of  $4  per  day,  and  B  at  the  rate  of 
$2.  Interest  to  be  computed  on  partners'  accounts  at  the  rate  of 
10  per  cent  per  annum,  the  gains  and  losses  to  be  divided — ^A  | 
and  B  j. 
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At  the  close  of  the  year  the  fuUowiDg  is  Ihe  couditioii  of  their 
affairs: 


.,.1807,  A  invested,     . 

"  B  invested, 

'  A  put  in, 

'  A  drew  out,     . 

'  A  put  in, 

'  B  put  in, 

'  Gains  on  Merchandise, 

'  Merchundiee  inventory, 

'  Expense  (loss), 

'  Interest  (loss), 

'  Bills  Payable,  notes  ont, 
Bills  Receivable,  notes  oi 

'  Fisturee,  inventory, 

'  A  lost  20  days, 

'  B  lo6t  30  days. 


♦10,000 
5,000 

soo 

1.000 

2,500 

900 

7,200 


6,000 
500 


What  is  each  one's  interest  in  the  business  at  the  close  of  the 

38.  Kir.  A  is  a  merchant  doing  business  on  his  own  aocount. 
He  also  formed  a  eopartnirsliip  with  B  to  run  a  tannery — the 
etyle  of  the  tannery  firm  to  be  "  B  &  Co,"  A  owned  (he  tannery 
buildings  and  macbinorj%  ami  was  to  rent  the  same  to  B  &  Co.  for 
tOOO  per  annum:  the  firm  to  keep  them  in  as  good  repair  aa 
when  they  were  taken.  Of  the  necessary  capital  to  carry  on  the 
business,  A  furnished  $C00  in  cash  and  B  furnished  $900.  This 
was  placed  to  each  partner's  credit  on  the  tannery  books.  A  few 
days  afterwards  $1,200  of  tliis  money  was  taken  to  the  store  by  A 
to  purchase  hides  with.  No  entry  was  made  on  the  boolss  at  the 
tannery  when  this  money  was  taken,  bnt  it  was  placed  to  the  credit 
of  B  &  Co.  on  the  store  Imoks.  A  and  B  were  to  share  equally 
in  gains  or  losses.  Both  seta  of  books  were  kept  by  single  entry — 
the  liooks  at  the  tannery  being  very  single,  or  singular,  but  little 
bookkeeping  being  done  tliere. 

B's  family  do  their  trading  at  A's  store  and  have  an  open 
■cconnt  there. 

A  buys  hides  at  the  store  and  sends  them  to  the  tannery. 
Most  <^  the  leather  manufactured  is  sent  to  the  store  to  be  aold. 
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A  gives  the  firm  credit  for  it  at  tbe  wholesale  price  whea  ba 
receivL's  it.  B  sella  some  leather  at  tlie  tannery  at  retiuL  B'i 
books  consist  only  of  memoranda.  At  the  close  of  the  year  tbe 
partners  wish  a  settlement  B  makoa  up  a  statement  of  hia  tnoa- 
actions  as  follows:  lie  has  received  for  leather  Bold  at  tanuer] 
$246. 13.  He  has  paid  for  wages  to  the  men  employed  %1i8;  hai 
paid  for  hark  and  lime  t364;  has  paid  for  repairs  |116.50.  "Bi 
has  taken  an  account  uf  stock,  and  finds  there  is  on  hand,  Gaisfaea 
leather  to  the  value  of  9348.35,  and  unfinished  leather  to  the  Toliiff 
of  $8G1.25 ;  lime,  bark,  etc,  on  hand  to  the  v&Ue  of  $(iS. 

B  &  Co.  wei-e  credited  on  the  books  at  the  store  for  all  leather 
that  was  taken  by  A,  and  they  were  chained  for  all  hides  pur- 
chased by  A  and  sent  to  the  tannery-  They  were  also  charged 
for  amounla  traded  hy  the  workmen  at  the  tannery  on  account  of 
wages.  B  &  Co.'s  account  upon  tlie  store  books  is  charged  t3,Gft4t 
and  is  credited  *4,732,50.  B  is  charged  on  the  store  books  for 
family  expenses,  9G31.  It  is  estimated  that  it  would  cost  $75  to 
put  tJie  buildings  and  machinery  in  as  good  condition  as  Uiey 
were  at  the  commencement  of  the  year.  A  owes  B  for  a  horse 
bought  of  him  for  private  use,  $150.  If  a  dissolution  were  to  taka 
place  at  the  close  of  the  year,  what  would  be  a  proper  aetilcment 
between  the  paitners  ? 

30.  A  and  B  are  partners  in  the  milling  business.     A  inTested 
j  and  B  I  of  tbe  capital,  which  is  to  be  kept  in  this  proportion  \>J- 
a  settlement  at  the  end  of  each  year's  business.    Current  expenses, 
to  be  borne  and  profits  and  losses  to  be  shared  in  the  same  propor- 
tiou  as  the  investment    The  profits  of  the  busiuese  arc  not  to  go 
to  increase  the  working  capital,  but  this  is  to  remain  unchanged; 
if  a  losa  occur  it  is  to  l>e  made  good  by  an  additional  investment — 
A  one-fourth,  B  three-fourths.     Expenses  for  permanent  improve- 
ment to  bo  proportioned — A  one-fonrtli,  B  three-fourths,  and  at. 
the  annual  setliement  no  account  is  to  he  made  of  the  gain  oi  li 
hy  the  rise  or  fall  of  real  estate  (lot,  mill  and  machinerj'),  or  of  th« 
amount  paid  for  permanent  improvement,  save  that  it  shall  beM 
cquali^ied  tliat  each  shall  bear  his  proportion  of  tbe  whole  a 
thus  expended — A  one-fourth,  B  three-fourths. 

A  takes  full  charge  of  the  business  in  consideration  of  a  salaiy 
of  11000  for  his  services.  He  keeps  no  separate  set  of  books  fa 
this  bu^ncss,  but  makes  the  record  with  that  of  another  baainesi 
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in  which  B  ia  not  interested.  lie  keeps  a  "Mill  Account,"  which 
he  freala  as  a  personal  aceonnt^  debiting  it  with  all  purchases  of 
grain  and  crediting  it  with  sales  of  grain,  flour,  etc.  He  keeps, 
however,  a  "Mill  Expense"  and  "Permanent  Expense "  account, 
expressly  to  represent  current  and  permanent  eipenses  in  the  mill 
busincaa.  He  keeps  his  books  by  a  single  entry  system,  or  rather 
by  no  particular  system,  and  yet  keeps  such  memoranda  as  euablea 
him  to  exhibit  in  a  statement  at  the  required  time  the  running 
affairs  of  the  mill  business,  and  consequently  how  he  stands  in 
relation  to  the  same  at  the  time  of  settlement.  At  the  end  of  the 
present  business  year  he  rendered  to  B  the  following  statement: 


Pmd  cash  for  Wheat,      . 

.    $8,110.75 

"     Com, 

.      6,580.74 

"Oats,          ... 

.      3,843.60 

«           "     Barley,      . 

.      2,160.90 

"    Current  Expenses, . 

.      1,438.01 

"     Permanent  Expenses,     . 

371.94 

Let  B  have  fl{>iir,  etc,    . 

129.73 

Paid  B's  orders  in  coah, . 

120.00 

Sold  Wheat  for  cash.      . 

.      2,674.50 

"         "     on  account. 

.        48255 

"    Flour  for  cash. 

.      4,120.50 

"    Oats        "               ... 

.      1,302.20 

"    Corn       "               ... 

.       1,680.40 

"    Com  Meal,  cash,     . 

.      4,280.40 

"    Barley  for  cash, 

2,821.04 

INVENTOKT. 

Flour  on  hand,       .... 

.     tl,569.0O 

Oats  on  hand,         .... 

,       2,852.50 

B  is  transacting  a  distinct  and  separate  business,  and  on  his 
books  is  found  the  following  record  of  oSiurs  pertaining  to  the 
mill  business: 

Paid  out  during  the  year  for  current  expenses,  $140.25 
Paid  for  permanent  expenses,  ....  187.83 
Sent  Wheat  to  mill  from  farm,  .        .        .        2800 

Advanced  cash  to  A, 14(1.45 

In  the  current  expenses  paid  by  A  is  included  JSI'j  on  hia 
own  eaiarj.    What  is  each  partner's  interest  in  the  year's  proElB  ? 
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ANNUITIES. 

Note.— For  Aimoity  Tables,  see  Part  Thixd,  Arts.  787,  788,  798. 

723.  An  Annuity  originally  signified  an  ^annual  income," 
bnt  in  a  more  general  sense,  it  is  now  applied  to  repeated  paymenii 
of  yarious  kinds.  In  this  sense,  an  Annuity  is  the  annual,  semi- 
annual, quarterly,  monthly,  weekly,  or  daily  payment  of  a  oertain 
or  regularly  varying  sum,  whether  the  payment  be  regular  or 
intermittent,  for  a  given  term  of  years,  for  life,-  or  forever. 

724*  1.  Begular  annuities  involving  the  periodical  payment 
of  fixed  sums  are  certain  or  contingent,  perpetual  or  limiiedy  im- 
mediate or  deferred. 

2.  A  certain  Annuity  is  one  that  is  unconditionally  payable 
for  a  definite  time. 

3.  A  contingent  Annuity  is  one  whose  commencement  or  con- 
tinuance, or  both,  depend  on  some  specified  contingency,  gene- 
rally the  life  or  death  of  one  or  more  persons. 

4  A  perpetual  Annuity  or  a  perpetuity  is  one  that  continues 
forever.    A  limited  annuity  ceases  at  a  certain  time. 

5.  An  immediate  Annuity  or  an  Annuity  in  possession,  is 
one  that  begins  immediately. 

6.  A  deferred  Annuity  or  an  Annuity  in  reversion,  is  one 
that  does  not  begin  immediately;  the  term  of  reversion  maybe 
definite  or  contingent. 

7.  An  annuity  is  said  to  be  foreborne  or  in  arrears  if  it  has 
not  been  paid  when  due. 

72*'i.  The  subject  of  annuities  is  one  of  great  practical  impor- 
tance. Its  principal  applications  are  leases,  life-estates,  rents, 
dowers,  reversions,  life-insurance,  etc  The  problems  are  readily 
solved  by  means  of  tables  in  Part  Third  which  give  the  present 
and  final  values  of  $1  for  a  given  number  of  years  at  the  ordinary 
rates  of  interest,  or  each  problem  may  be  solved  by  analysis,  by 
applying  the  principles  of  compound  interest  and  geometrical 
progression. 

726.  1.  The  amount,  or  final  value,  of  an  annuity  is  the  sum 
of  the  amounts  of  all  its  payments,  at  compound  interest,  fiom 
iiie  time  each  is  due,  to  the  end  of  the  annuity. 

This  is  readily  found  for  $1  by  finding  the  sum  of  a  geomefc- 
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rical  eeries  (Art.  395)  whose  Jirat  term  is  %\,  ratio  $1  plus  tbe  rate 
of  interest,  imd  last  term  the  ratio  raistxl  to  a  power  one  less  llinn 
the  numher  of  years.  Thus  the  amount  of  an  annuity  of  $1  for 
LB  yeara  at  5;;  would  be  $1+1.05  +  1.05'+  ....  +1.05';  for  the 
mount  of  the  (1  due  tbe  8th  year  would  be  |1,  the  amount  of 
the  %1  due  the  7th  year  would  t>e  11.00,  etc.,  and  the  sum  of  this 
lil.OS'- 


B 18  equal  to  - 


l^=J.477455^.05=»9.549. 


1.05-1 

2.  On  this  principle  tables  are  constructed  Bhowing  tbe  amount 
♦1  annuity  for  any  numlwr  of  years.    (Art.  787.) 

3.  Ex.  Suppose  n  rental  of  fSOO  a  year  remain  tinpaid  for 
yeare;  what  is  the  amount  due  at  5fc  compound  interest? 

S)/»/w».— 500  +  500x1.05+    ....   +500x1.05'= Amount 
iring  this,  it  becomes  500  X  (1  +  1.05 +  1.05'+  ....  +1.05') 
1.05"- 


fcSOO 
ri.05'- 


=500x.4?7455+.05=t4774.55  or  the  value  of 


may  bo  taken  from  the  table,  giiing  ♦500x9.5491  = 


y^?!  To  find  the  amount  of  an  annuity  for  any  length  pf 
vttme'  at  compound  interest, 

RULE. 
Multiply  the  given  anmtity  by  the  amount  of  one  dollar  for 
e  required  time  at  the  required  rate  and  intervals  as  given  in 
fOf  table.    Or, 

Multiply  the  given  annuity  by  the  sum  of  the  geometrical 
nrieg  whose  Jtrnt  term  is  1,  ratio  1  plus  the  rate  for  one  interval 
of  tima,  and  last  term  that  power  of  the  ratio  whose  index  is  ons 

I  less  than  the  number  of  years  or  other  periods  of  time  concerned. 
NoTB. — If  tlie  tUDnmit  bo  reqnlr^  at  dimple  Interest,  iDultfplf  tbe 
kBiuilt]>  by  Uie  Huni  of  the  arUhmtttfil  mifi  wliose  firel  term  is  1,  common 
BiRbreniv  tbi-  mtc  for  ono  interval,  luid  tbe  Dumlier  of  tenns  the  number  of 
IsterralB  of  time. 
Ex.  1.  What  ia  the  final  Talne  or  amount  of  an  annuity  of 
#150  for  12  yr.  at  4:%  compound  interest  ? 

3.  What  is  tbe  value  of  (200  aunnity  forborne  for  15  yr.  at  Q% 
eompotmd  interest  ? 


468  ANNUITIES. 

3.  What  is  the  yalue  of  a  semi-annual  income  of  $380  in 
arrears  for  6  yr.  at  S%  compound  interest  ? 

4.  What  is  the  value  of  a  monthly  due  of  $12  foiebome  6 
months  at  12jg  simple  interest  ? 

5.  How  much  greater  is  the  compound  amount  of  $150  annuiiy 
for  10  yr.  at  6%  than  the  amount  of  the  same  at  simple  interest? 

728b  1.  The  present  value  of  an  annuity^  at  compound  inter- 
est,  is  the  sum  of  the  present  values  of  all  its  payments;  or  the 
present  worth  of  its  final  value.  The  present  value,  put  out  at 
compound  interest,  will  amount,  at  the  time  of  the  expiration  of 
the  annuity,  to  its  final  value. 

2.  To  find  the  present  value  of  an  annuity  certain,  at  com- 
pound interest 

The  present  value  of  $1  annuity  for  8  years  at  5^  is  equal  to 
the  amount  of  the  annuity  divided  by  the  amount  per  cent,  or  the 
amount  of  $1  for  the  same  time  and  rate  (Arts.  525  and  530) ; 
that  is,  $9.549109 -1.477455 =$6.463213. 

On  this  principle  tables  are  constructed  showing  the  present 
value  of  $1  annuity  for  any  number  of  years.     (Art  788.) 

729.  RULE. 

Multiply  the  annuity  by  the  present  value  of  SI  annuity  ai 
the  required  time  and  rate  as  given  in  the  table.     Or, 

Divide  the  amount  of  the  annuity  for  the  given  time  by  the 
amount  of  $1  for  the  same  time  and  rate. 

Ex.  1.  What  is  the  present  value  of  $120  annuity  for  25  yr. 
at  e%  ? 

Solution.^n20  x  12.783356  (Art.  788)  =  $1534.00272  ;  or, 
as  the  amount  of  the  annuity  for  the  time  and  rate  is  $658.374144 
and  the  amount  of  ^1  principal  is  $4.291871,  therefore  $658.374144 
-^4.291871 =$1534.     (Art  530.) 

2.  What  is  the  present  value  of  an  annuity  of  $650,  to  continue 
15  years  at  5  per  cent  ? 

3.  What  is  the  present  worth  of  a  leasehold  of  $1200,  payable 
annually  for  50  years,  at  6  per  cent.  ? 

4.  A  widow  is  entitled  to  $140  a  year,  payable  semi-annually, 
for  18  years;  what  is  the  present  value  of  her  interest,  at  10  per 
cent  compound  interest  ? 
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B.  I  wish  fo  purchase  an  annuity  which  shall  eecure  to  my 
ard,  at  4  per  cent,  compound  interest,  #250  a  year  for  14  years. 
PVhat  must  I  deposit  in  the  annuity  office  ? 

730'  1.  To  find  Ihc  present  value  of  a  perpetuily  we  have 
only  to  consider  that  the  perpetual  anouui  interest  on  any  prin- 
cipal constitutes  a  perpetuity  of  wliich  the  present  value  is  the 
rincipoL 
RULE. 
Divide  the  svm  periodicallij  due,  by  the  interest  on  one  doU 
r  for  one  interval  of  time  at  the  yiveii  rate. 
Ex.  1.  What  is  the  present  value  of  a  perpctnal  leasehold  of 
I1200  a  year,  at  5  per  cent.  ? 

Note. — The  present  value  must  eridefltlybe  a  principal  wliidi  yiLldaan 
aBaDKl  interest  ot  |IS0O  at  5  per  cent. 

»tl200,O0+.05- 134000,  present  value. 
2.  What  is  the  present  value  of  the  perpetual  lease  of  $4800  a 
jear,  at  8  per  cent,  interest  ? 

3.  The  ground  rent  of  an  estate  yields  an  annual  income  of 
t&iOO,  payable  quarterly,  at  4  per  cent  per  annam.    What  is  the 
talne  of  the  estate  ? 
^^L    4.  What  is  the  present  value  of  a  perpetual  leasehold  of  $1600 
^^p  year,  at  6  per  cent.  ? 

^^[  5.  WhiVt  is  the  present  value  of  a  perpetual  leasehold  of  $1G00 
a  year,  payable  semi-annunlly,  at  6  per  cent  interest  per  annum, 
compounded  Eemi-annually  ? 

Note. — Tn  this  rase  there  is  a  perpetuity  of  $800  per  lialf-jcar  at  a  rats 
of  lutetBst  (Hiunl  to  8  per  cent,  for  llie  ««me  time. 

6.  What  is  the  present  value  of  ii  perpetual  leasehold  of  *irOO 
A  year,  payahio  annually,  at  G  pir  cent  interest  per  annum,  com- 
ponndi-'d  semi-annually  ? 

Note. — 6  per  cent,  compounded  seTniannuulIj  ia  equivalent  to  0.09  per 

1.  What  is  the  present  value  of  &  perpetual  leasehold  of  SICOO 
per  annum,  payahlc  semi-annually,  at  C  jwr  cent  interest  per 
annum? 

Note.— 6  per  cent,  per  annum  is  eiiuivalent  W  S.D13003  pet  cent,  pet 
■jmnm.  compounded  Bemi-annually,  or  205S301  pef  cent  per  half.jrenr,  or 
the  ptcMDt  value  ol  the  amount  of  the  annual  ineome  ($1634)  may  b«  found. 
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731b  To  find  the  present  yalne  of  a  deferred  annuity  certain. 

£x.  1.  What  is  the  present  value  of  an  annuity  of  $250,  de- 
ferred 12  years  and  to  continue  10  year%  allowing  6  per  oenb 
compound  interest  ? 

OPEBATXCXT. 

tl2.041582=present  worth  of  tl  for  22  yr. 
8.383844  «  «        12yr. 

$3.657738  «  ^       10  yr.  deferred  12  yr- 
250 

$914.434500  «  $250  «  ** 

Explanation, — ^The  present  worth  of  an  annuity  of  $1  for  22  jeare  mnsl 
be  equal  to  its  present  worth  for  12  years,  plui  its  present  worth  for  the  10 
succeeding  years.  Hence  the  present  worth  of  an  annuity  of  $1  for  10  years 
deferred  12  years,  must  equal  its  present  worth  for  22  years,  minus  its 
present  worth  for  12  years.  The  present  worth  of  $250  is  evidently  250 
times  the  present  worth  of  $1. 

RULE. 

Find  from  the  tabh  the  present  value  of  an  annuity  of  fl^ 
commencing  at  once  and  continuing  till  the  termination  of  the 
annuity,  and  also  till  the  reversion  commences.  Multiply  the 
difference  of  these  present  values  by  the  given  annuity. 

2.  What  is  the  present  value  of  a  leasehold  of  $1800,  de- 
ferred 10  years  and  to  run  20  years,  at  5  per  cent  compound 
interest  ? 

732*  To  find  the  present  value  of  a  deferred  perpetuity. 

Ex.  1.  What  is  the  present  value  of  a  perpetuity  of  $500,  to 
commence  in  thirty  years  (first  payment  31  years  hence),  com- 
pounding interest  at  5  per  cent.  ? 

OPERATIOK. 

Value  of  perpetuity  30  years  hence,      .        .    $10000.00 
Present  value  of  $1  due  in  30  years,     .        .        ^3137? 

10000  X. 231377=2313.77.       . 

Explanation. — $2318.77  improved  for  80  years  at  5  per  cent,  oompound 
interest  (see  Discount  Table,  Art.  783),  will  produce  $10000,  which  will  yield 
$500  per  annum  perpetually  thereafter.    By  proportion, 

$1 ;  .231377  ; :  1003  ;  2313.77. 
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RULE. 
MuUipty  the  value  of  the  perpetuity  at  ihe  time  of  beginning 
by  the  present  value  ofSJ  due  at  that  time. 

KOTE. — The  present  value  nf  an  imvudiale  annuiCj/  Umited  {Art.  72^ 
be  the  present  Tolue  of  u  perpetuity,  minus  the  present  value  of  a  per- 
il; deferred  tUl  the  lioiitod  uinuit)'  enda. 

£s.  3.  A  lease,  whose  reutal  is  91000  a  year.  Is  left  to  two  sons. 
The  elder  is  to  receiye  the  rent  for  9  years  and  tlie  youngest  for 
the  12  years  succeeding.    What  ia  the  present  value  of  each  aon'a 
iterest,  allowing  6  per  cent,  compound  interest  ? 

3.  Wiiat  is  the  present  value  of  a  ijerpetuity  of  8900,  to  com- 
in  30  years,  allowing  4  per  cent,  compound  interest  ? 

73't.  To  find  the  annuity  which  can  be  purchased  fora  giyen 

allowing  a  certain  rate  of  interest. 
Ex.  1.  What  annuity  for  20  years  will  $15000  purchase,  allow- 
intercst  at  7  per  cent,  ? 

OPERATION. 

J 1 5000  ~  « 10.593097  =  1 41 5.89. 
Erpl/mnlion.—  Siace  $10.5031*07.  nt  7  per  cent,  compound  interest  for 
SO  yi-un,  yielcln  ua  uuiuily  of  |I,  tlSOOO  nill  yield  ui  aouuity  equal  to 
J|lS000+l(t.«WW7. 

RULE. 

Divide  the  given  sum  by  the  present  value  of  an  annuity  of 
\tfoT  the  given  rate  and  time. 
f  Note, — Tu  find  aa  Biinuity  that  will  imounl  to  a  certain  sum.  divide  hj 

U  of  (1  annuity  for  the  rate  and  time. 
,  3.  The  present  value  of  a  lease,  running  25  years,  at  G  per 
compound  interest,  is  $15340.037 ;    what  is   the   annual 
le? 

S,  An  annuity  in  arrears  for  8  years,  at  5  per  cent,  compound 
terest.  amounts  to  $47745.545 ;  what  is  the  annuity  ? 

4.  A  yearly  pension,  nnpaid  for  13  years,  at  6  per  cent,  com- 
"poand  interest,  amounted  to  $1591.7127 ;  what  was  the  pension  ? 

5.  What  perpetual  annuity  deferred  for  10  yr.  could  be  pur- 
chased for  $5000,  allowing  5%  compound  interest  ? 

6.  Wliat  semi-annual  income  could  be  secured  for  16  yr.  bj 
the  permanent  investment  of  $:ioOOU  in  securilJes  bearing  3J  pef 

,  cent,  semi-annually  ? 
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LIFE    ARRUITIES. 

734:»  L  A  contingent  annuity  tenninating  with  the  life  of  a 
given  person  is  called  a  life  annuity. 

2.  Limited  to  a  given  number  of  years  of  such  life,  it  is  a 
temporary  life  annuity. 

8.  Beginning  a  certain  number  of  years  hence,  it  is  a  defnrei 
life  annuity. 

4  Depending  on  the  joint  continuance  of  two  or  more  lives,  it 
is  9k  joint  life  annuity. 

5.  There  are  many  possible  varieties  of  contingent  annuities, 
but  those  mentioned  are  the  most  usual  and  the  most  important 

735.  1.  Various  tables  have  been  constructed  to  illustrate  the 
probabilities  of  life  at  various  ages.  Of  these  the  one  most  gene- 
rally accepted  is  known  as  the  "Actuaries'  Life  Table/*  based  on 
the  experience  of  17  English  life  insurance  offices. 

2.  The  tables  given  in  Part  Third,  Arts.  791  and  2,  enable  us  to 
answer  readily  almost  all  questions  relating  to  life  contingenciea 
The  table  of  "numbers  living*'  is  the  basis  of  the  other  tablea 

3.  From  it  we  can  perceive  at  a  glance  what  amount  of  proba- 
bility there  is  of  a  person  of  average  health  surviving  any  given 
number  of  years.  Thus,  out  of  86292  persons  living  at  age  30,  we 
perceive  that  there  will  be  69517  living  at  age  50 — or  in  other 
words,  that  a  person  now  aged  30  has  69517  chances  out  of  8G292 
of  living  20  years.  Expressed  technically,  it  is  said  that  the 
"probability  "=11^43. 

4.  The  "expectation,"  or  average  number  of  years  which  will 
be  enjoyed,  is  found  by  adding  together  the  "  numbers  living  "  at 
all  the  ages  succeeding  the  given  age,  including  half  the  number 
now  living,  and  dividing  the  sum  by  the  number  now  living. 
Thus  the  "  expectation  "  at  age  94  is  iLi±Mtmj^±iL±j.-.  ^  3 «  ^^ 

years. 

5.  All  these  calculations  of  "  expectation ''  are,  however,  curious 
rather  than  useful,  being  utterly  valueless  for  any  practical  pur- 
pose. Some  persons  suppose  that  by  finding  the  amount  of  an 
"annuity  certain  "for  a  term  equal  to  the  "expectation,"  they 
can  obtain  the  value  of  a  contingent  or  life  annuity ;  but  they  are 
mistaken. 
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V30.  To  find  the  present  Talue  of  a  simple  endowment. 

A  simple  endow/nent  is  a  contract  by  which  a  ccrtuia  earn  u 
to  be  paid  in  cusc  a  certain  person  snrvivea  to  a  certain  age. 

Ex.  1.  Wbat  ia  the  present  value  of  $1  receivable  at  50,  the 
preaent  age  being  30  ? 

OPERATION. 

NoTs.— All  tliB  following  oiierationB  are  based  on  the  rata  of  i  per  cent. 

a456387  X  69517-=- 8C292=0.36767. 
Eiplanotitm.—p}.^03S7  (see  Discount  Table,  Art.  783)  improved  at  4 
per  cent,  rompoond  interest  for  30  years  will  prixluce  (1 ;  aiid  (niunbe* 
living  at  50)  09517  times  na  riiudi,  or  $31730.66,  will  produce  fOftilT.  If. 
tliereforc.  802U2  persons  living  at  age  30  deposit  equul  sums  amouutiiig  ill 
»ll  to  $317t30.0fl,  it  will  accumulnle  in  20  years  to  $6951".  nu  amount  auffl. 
dent  to  furnish  Jl  to  eacii  Huirivor  at  50  years  of  age.  WUeace  the  eum 
deposited  by  eadi  wU!  be  131726.00+86303  =  ^.36707. 

kiVmjr.— $0.36767x86393,  compounded  for  SO  years=|e0517. 
RULE. 
Multiply  the  present  value  of  the  desired  sum  (using  the  Dis- 
count i'ablf)  hy  the  number  living  at  the  age  of  endowment  named, 
and  divide  the  product  by  the  number  livinij  at  the  prestnt  ayt. 
8.  How  much  should  bo  deposited   to  secure  SI  in  case  s 
i  now  10  years  old  Uvea  till  30  ? 

opehation. 
0.45C-')87  X  SC292  ^  100000=0.303825. 
Note. — If  eiampli-s  similar  to  Ex.  2  be  worked  out  for  earh  age,  and 
>  rosulta  tabulated,  we  sliall  obtain  llie  column  of  Payments  or  De- 
alt* (o  secure  ^1  at  each  age  in  Tal>le,  Art.  703.  Tliis  column  may 
«fnire  l>c  deKribed  as  containing  dtpotiu  required  at  agt  10  to  aeeun  $1 
W  age*  upeHJlid,  at  4;f. 

3.  Find  ihe  present  valiie.  at  age  43,  of  a  simple  endowment 
oftlOOOat  00. 

OPEB.MION. 

Deposit  at  10  to  secnre  81  at  GO,  .  .  .  0.078761 
Divided  hy  deposit  at  10  to  secure  tl  at  43,  .  0  208786 
Gives  value  at  43of  $1  due  at  60, 


.    0.377834 
y  1000 


Value  at  age  43  of  $1000  due  at  6 


•377.234 
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Ecrplanatian, — ^The  deposit  Bccoriiig  $1  at  60  would  previoiuly  secaxe  Ut 
wUue  at  48. 
Deposit  for  $1  at  43  :  Deposit  for  Value  required  : :  $1 :  Valae  required. 

RULE. 

Divide  the  deposit  in  the  table  for  the  age  specified^  by  thai  for 
the  present  age,  and  multiply  the  quotient  by  the  amount  of 
endowment  desired, 

4.  What  is  the  valae  at  age  34  of  a  simple  endowment  of 
t5000  at  age  50  ? 

737.  To  find  the  value  of  a  contingent  annuity,  immediate 
or  deferred, 

Ex.  1.  What  is  the  present  valne^  at  age  43^  of  a  life  annniiy 
of  $1,  first  payment  at  44  ? 

OPERATIOlSr. 

Deposit  at  10  to  secure  annuity  of  $1  at  44,    .    3.00G902 
Divided  by  deposit  at  10  to  secure  tl  at  43,  .    0.208786 

14.3735 

Estptanation.^Th^  amount  (|d.000992)  of  deposit  at  10  to  secure  aa 
annuity  of  $1  beginning  at  44  is  taken  from  the  annuUy^paeU  tdtle,  Art  71K3, 
which  is  formed  by  the  successive  addition  of  the  figures  in  the  pievioos 
column.  (An  "  annuity  at  age  4^  "  means  on  endowment  of  $1  at  age  44, 
plus  an  endowment  of  $1  at  45,  p/u«,  etc.,  0.108497+0.188630  +  0.179160+ 
0.170057  +  0. 161306  +  etc.,  to  age  OD^a.OOOilJii.)  Then  we  have  the  proportion : 

Deposit  fur  $1 :  Deposit  for  annuity  : :  $1  :  Value  of  annuity 

RULE. 

Divide  the  "annuity  deposit"  in  the  table  for  the  age  when  the  first 
payment  is  to  be  made,  by  the  "endoivment  deposit"  at  the  present 
age,  and  inuUiply  the  quotient  by  the  amount  of  the  given  annuity* 

2.  "Wliat  is  the  value,  at  age  25,  of  an  annuity  of  $500,  first 
payment  at  age  50  ? 

3.  I  pay  $453.76  per  annum  on  my  life  insurance  policy,  and 
am  47  years  old.  One  payment  is  now  due.  What  is  Ihe  present 
value  of  this  and  all  future  payments  ? 

738.  To  fmd  the  value  of  a  temporary  life  annuity, 

Ex.  1.  What  is  the  present  worth,  at  age  43,  of  an  annuity  of 
$1,  to  begin  at  age  46  and  run  ten  years  ? 
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OPERATION. 

Aannity-dopoait  for  age  4G,     .        .       .        .    3.613865 
Less       "  "        5Q,     .        .        .        .     1.19^834 

Divided  by  deposit  for  *1  at  43,      .        .        .    0.a08786 
Gives 6.8003 

ZtphnaHon. — The  tempomry  uumitj  in  (|nefltIoD  is  obvinasly  the  sAine 
deferred  life  umulty  beginuing  ut  40,  minui  n  similar  uuiuitj  begin- 

:«tes 

RULE 
Subtract  the  " annuilij-deposil"  for  the  age  svcceediiig  the  last 
payment  fnmi  that  for  the  age  at  first  payment ;  divide  the  re- 
mainder  by  the  "  depasit  for  SI "  for  the  preserU  age,  and  multi- 

Ily  the  quotient  by  the  amount  of  the  annuity. 
Es.  2.  A  mun  aged  46  lias  six  more  annual  premiums  of 
m.lG  each  to  pay  on  his  life  poEcy,  including  one  now  due; 
bat  is  their  present  value  ? 
I  73tK  To  fijid  (he  annual  premium  for  a  term  of  years,  re- 
fired  to  secure  a  simple  endowment  or  deferred  annuity. 
Es.  1.  It  is  required  to  find  the  annual  premium  payable  for 
teu  years  to  secure  a  simple  etidomnent  of  HOOO  at  70 — the  present 
age  being  46. 

OPERATION". 

(  To  find  deposit  corresponding  to  the  benefit  desired: 

Deposit  for  *1  at  age  70, 034067 

1000 
Deposit  corresponding  to  Iwnefit^      .        -      34.067 
r  To  find  deporat  corresponding  to  preminms  of  tl  each : 
Annuity-deposit  for  age  48,     .        .        .    2.G138C5 
Less       «  «       56,      .        .        .    1.192634 

DeiKisit  for  10  premiums  of  $1,        .        .    1.421U31 
34.067^1.421031  =  23.973. 


I  Find  (he  deposit  at  age  10  to  secure  the  benefit  desired,  ani 
3  a  DlvwEyo.    Find  the  annuity-deposit  for  the  age  ai 
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which  the  first  premium  is  payable,  and  also  for  the  age  succeeding 
the  last  paymenty  and  use  their  diffebencb  as  a  divisor  and 
multiply  the  quotient  by  the  annuity  required* 

Ex.  2.  What  is  the  annual  premium  payable  for  5  years  to 
secure  an  annuity  of  $1000  to  begin  at  age  60  and  run  17  years- 
present  age  23  ? 

OPERATIOlSr. 

Deposit  to  secure  $1  per  annum,  beginning  at  50=  1.950463 

u  a         tt  a  «   67=     373994 

"  «         *^  ic  «   23=10.449837 

"  «         «  «  «  28=  7.950490 

1.950452-0.373994 


10.449837-7.950490 


X  1000=630.748. 


LIFE    INSURANCE. 

740.  1.  A  life  insurance  policy  is  a  contract  by  which  the 
insurer  agrees,  in  return  for  certain  premiums  received,  to  pay  a 
certain  sum  to  the  heirs  or  assigns  of  the  insured,  on  the  death  of 
a  person  designated  in  the  policy.  Insurance  of  this  nature  is^ 
transacted  mostly  on  the  mutual  plan,  the  profits  being  divided 
periodically  among  the  assured  themselves. 

2.  Insurance  is  granted  either  for  the  whole  of  life,  or  for  a 
limited  term ;  the  policies  being  known  as  whole-life  or  term  poli- 
cies respectively. 

3.  Term  policies  are  either  simple  term  policies,  or  are  com- 
bined with  a  simple  endowment  (Art  736),  thus  forming  a  com- 
pound contract  called  an  endowment  assurance.  Endowment 
assurance  policies  (often  called  merely  "endowments")  are  con- 
tracts under  which  the  sum  assured  is  payable  at  a  certain  age,  if 
the  party  live,  or  at  death,  if  that  occur  sooner. 

4.  Other  and  more  complicated  forms  of  policies  are  also  issued. 
74  L  1.  The  sum  assured  is  usually  made  payable  eithef  two 

or  three  months  after  receipt  of  the  proofs  of  death.  In  theory, 
however,  the  calculations  are  made  on  the  supposition  that  all 
claims  are  paid  at  the  end  of  the  policy-years  in  which  the  deaths 
occur. 
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2.  The  premiums  upon  all  these  variouB  forma  of  polidea  may 
be  puyable  iu  one  sum  at  etarting  {single  premiums) ;  in  a  limited 
number  of  payments  (Jive,  ten,  or  Itnenly  premivma),  or  during 
the  whole  continuance  of  the  policy.  In  practice,  the  preraiuma 
may  be  paid  anuuaUy,  Eemi-aniiually,  or  quarterly;  but  the  calcu- 
lations are  always  made  on  the  BuppoBiliun  that  payments  are 
made  not  oftener  than  once  a  year. 

3.  The  net  premiums  are  calculated  without  making  any  pro- 
TisioD  for  espensea  or  profit — that  ie,  having  regai-d  only  to  the 
net  cost  of  iiisumace  aa  depending  on  compound  interest  The 
net  pretniums  thus  computed  are  increased  by  a  margin  or  loading 
to  cover  exjienses  and  eontiugencifS ;  these  are  culled  oJJicB  pre- 
miums and  are  published,  and  used  in  making  conlrucls. 

74'i,  1.  As  the  premiums  chargeable  on  all  kinds  of  policies 
increase  with  every  year  of  age — a  man  at  41,  for  example,  being 
charged  more  for  the  same  benefit  than  one  aged  40,  it  follows  that 
the  company  must  reserve  something  out  of  each  prt'minm  re- 
ceived, in  order  to  place  the  contract  in  as  favorable  a  ]ioBition  as 
ft  new  policy  issued  later  at  an  advanced  price.  Thus,  ajKilicy  ia 
issued  at  30  at  a  premium,  say,  of  ftlOO.  For  a  Bimilar  policy  at 
BO  the  company  cannot  aEFord  to  charge  less  than  $200  per  annum. 
As  the  age  of  the  party  increaaes,  therefore,  such  sums  must  be 
reservi'd  ofe,  when  he  reaches  50,  will  place  the  policy  issued  at  30 
for  a  premium  of  tlOO  in  aa  safe  a  position  as  a  new  policy  re- 
quiring *aOO.  These  sums  thus  periodically  set  aside,  and  duly 
oompouiidcd,  constitute  nbat  ia  called  the  reserve  or  net  value  of 
the  policy. 

2.  The  amount  of  reserve  may  be  ascertained  at  any  time  by 
finding  the  preuent  value  of  the  beneftn  {asimrancr,  endowment, 
(/c)  secured  bij  the  policy,  and  svblractirtg  from  it  the  preuent 
value  of  an  annuity  corresponding  to  the  future  net  prtmiumt 
it/able. 
The  surrender  value  of  a  policy  is  equal  to  the  reaerve, 
diminished  by  a  charge  sufficient  to  pay  the  expense  of  replacing 
the  risk  withdrawn, 

743.  1.  DiBTBiBCTios-  OP  SuEPLra.— The  snrplus  of  most 
of  the  American  mntnol  life  inaunmce  companiea  is  divided 
annually  among  the  policy-holders  on  what  is  known  as  the  "Con- 
tribution Plan." 


Ir,: 
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2.  The  annual  *^  contribution  **  of  any  policy  to  the  oompany's 
Burplos  arises  from  three  sources: 

IsL  Interest. — The  '^  reserve ''  is  supposed  to  be  compounded 
at  4  per  cent  It  actually  earns  6  or  8,  and  the  diflference  goes 
towards  the  general  surplus. 

2d.  Vitality^ — The  amount  of  losses  by  death  in  the  company 
is  not  usually  so  great  as  that  provided  for  in  the  calculation  of 
premiums.  The  difference,  whatever  it  is,  is  presumed  to  be 
"contributed"  by  the  several  policies  in  the  proportion  of  the 
actual  amount  of  insurance  enjoyed  by  each  during  ttie  year. 

3d.  Loading. — The  loading  on  the  premium  paid^  diminished 
by  a  charge  for  expenses,  and  improved  by  interest,  also  goes  to 
help  make  up  the  surplus. 

3.  The  "  Contribution  Plan  *'  requires  each  of  these  three  ele- 
ments of  surplus  on  each  policy  to  be  separately  computed,  and 
their  sum,  together  with  a  share  of  the  miscellaneous  profits  of 
the  company,  if  any,  is  returned  to  the  xx)licy-holder  as  a  divi- 
dend. 

4.  There  are  several  popular  methods  of  computing  dividends 
at  a  certain  per  cent  on  the  premiums  paid,  but  the  actual 
amount  of  dividends  is  determined  by  the  actuaries  according  to 
the  general  principles  explained. 

5.  The  plan  known  as  the  "  Partnership  Plan  of  Dividends'* 
is  based  on  the  principle  of  distributing  the  surplus  in  proportion 
to  the  present  worth  or  reserve  lvalue  of  each  policy,  this  repre- 
senting the  interest  of  the  policy-holder  as  a  partner  in  the 
company. 

744r.  1.  Insurance  is  afforded  on  the  stock  plan  at  rates  some- 
what above  the  net  premiums  but  less  than  the  mutual  premiums^ 
the  policy-holders  receiving  none  of  the  profits,  but  only  the 
insurance  paid  for. 

2.  By  making  premiums  sufficiently  high  to  insure  both  policy 
and  premiums,  some  companies  return  all  the  premiums  on  cer- 
tain conditions. 

3.  The  various  and  complicated  forms  of  insurance  granted 
by  the  various  companies  in  this  and  in  foreign  countries,  can 
only  be  learned  by  actual  practice,  or  from  an  experienced  act- 
uary, and  a  patient  study  of  Life  Insurance  Beports  and  textp 
books. 
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74S.  To  find  the  premium  to  insure  $1  dming  nny  given 
ktureyear. 

1.  Ex.  What  is  the  net  premium  to  insure  $1  dnriog  the  year 
mcoeeding  age  60 — the  pivseut  agu  being  30  ? 

OPERATION. 

.  Kntnber  living  at  age  50, C9517 

"           "        "       61, 68409 

"       flying  daring  the  year,     ....  1108 

Multiplied  by  present  value  of  $1  due  in  21  years,  0.438834 

Present  viiluc  of  #1108, $480,228 

Divided  by  number  living  at  30,    .        .        .        .  8II293 

Gives  a  net  premium  — .0056347 

Szplanation.— Out  of  80303  porsons  now  living  aged  SO,  1108  will  die 

■i  luting  the  year  flnwijcdiiig  age  50,    Tlie  preaeui  value  of  $1108  payable  31 

TCMfl  bencD,  nr  (480.226,  divitled  among  80362  penoniB  now  living,  gives  the 

premium  whicb  would  secure  to  each  of  them  an  aasurance  of  f  1  in  case 

of  death  duiing  the  year  in  quesCioD. 

12.  RULE. 

Divide  the  "numler  dying"  for  lite  year  specified,  iy  the 
ttumitr  living  "  at  the  present  age,  and  mutliply  the  quotient  by 
Mpresent  value  of  SI  dm  at  the  md  of  the  year  in  question. 

Note. — The  present  valuo  of  (1  is  ehotvo  in  the  Diacoont  Table, 
Art.  788. 

3.  Ex.  What  is  the  value,  at  age  10,  of  an  insnrance  of  (1 
during  the  year  succeeding  age  30  ? 

4.  If  we  wished  to  know  the  value  at  age  10  of  tico  years' 
inanrance,  beginning  at  ago  30,  we  should  go  through  this  opera- 
tion for  ages  30  and  31,  and  add  the  results;  and  so  for  any  other 
Dnmber  of  years.  The  column.  Art.  793,  headed  "  Assurance 
Depotdt,"  contains  the  deposit  required  at  age  10  to  secure  assnr- 
aoce  for  life,  beginning  at  the  ages  specified.  Thus  the  deposit 
required  for  life  assurance  beginning  at  age  30  is  (see  Table) 
•0.12058;  beginning  nt  age  31,  •O.insg;  difference  (or  deposit 
for  the  year's  assurance  from  30  to  31),  tO.00319,  as  above. 

,        740,  To  find  the  net  premium  upon  any  policy. 
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Ex.  1.  What  is  the  premium  payable  for  ten  years  to  seciiie 
an  endovrment  assurance  of  II  at  age  50  (or  death^if  preyions)— 
present  age  24  ? 

OPEKATIOlSr. 

Deposit  at  10  for  life  assurance  at  24,    •       •    0.141936 
Less       "         a      u       a  u    59^    ^       ^    0.069779 

«         a      a   assurance  fix)m  24  to  50,    .    0.072157 

Add       *'         «      «   endowment  at  50,      .       ,    0.144796 

u         u      u   total  benefits,     .       .       .    0.216953 

Deposit  at  10  for  annuity  of  |1  at  24,    .       .    9.901999 
Less       «         *'     "        **  "        34,    .        .    5.636021 

«         «     *'   10  premiums  of  $1  each,    .    4.265978 
0.216953-^4.265978=0.05086. 

Explanation. — $0.216958  deposited  at  age  10  would  aecare  the  benefits 
deeired,  and  therefore  would  pay  the  10  premiums  whose  amount  is  to  he 
determined.    Then  we  have  the  proportion : 

Deposit  for  premiums  of  $1  each  :  Deposit  for  actual  premiums  : :  $1  : 
actual  premium. 

RULE. 

Find  the  deposit  at  age  10  to  secure  the  benefits  desired,  and 
use  it  as  a  dividend.  Find  the  deposit  at  age  10  to  secure  the 
premiums  payable  {supposing  them  to  be  SI  each)  and  u^e  it  as 
a  DIVISOR.     Tlie  quotient  will  be  the  net  premium  required, 

Ex.  2.  What  is  the  annual  premium,  payable  for  life,  to  secure 
assurance  of  $5000  for  life,  both  beginning  at  age  32  ? 

OPERATION. 

Assurance-deposit  for  age  32  to  secure  $1,     .        •    0.114290 

X  5000 

"  «  "        «         «       $6000,        .        571.45 

Divided  by  annuity-deposit  for  age  32,   .        .        .    6.335141 

Net  annual  premium, $90.20 

Ex.  3.  What  is  the  annual  premium  payable  at  27  to  assure 
$1000  for  20  years  (without  endowment)  ? 
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OPERATION. 

Aasurance-deposit  for  age  27,         ....    0.130747 
Less         «  **       47,  .        •        .        .    0,076414 

«       27  to  47,        .        .        .    0.054333 

X  1000 
«  for  $1000, $54.333 

Annniiy-deposit  for  age  27, 8.404486 

Less      **  «       47,    ....        .    2.434705 

«  «       27  to  47,   ...        .    5.969781 

54.333-r  5.969781 =$9,101. 

Ex.  4.  What  is  the  single  prefniumy  at  age  23,  for  an  endow- 
ment-assurance of  $1000,  payable  at  death  or  40  ? 

OPERATION. 

Assurance-deposit  for  age  23,         ....    0.145921 
Less         «  «       40,         .        .        .        .    0.092403 

«       23  to  40,         .        .        .    0.053518 
Add  deposit  at  10  for  $1  at  40,      .        •        •        .    0.242502 

0.296020 
X  1000 

Deposit  corresponding  to  total  benefits, .        •        .    $296,020 
Divided  by  deposit  at  10  for  $1  at  23,     .       .       .    0.547838 

$540.34 
Ex.  5.  Bequired  the  annual  premium  for  ten  years  to  secure 
assurance  of  $1000  for  life,  present  age  37. 

6.  Bequired  the  annual  premium  for  life  to  secure  assurance 
of  $5000  for  the  same  term,  present  age  25. 

7.  Required  the  value  at  age  40  of  a  paid-up  life  policy  of  $1000. 

8.  Bequired  the  total  value  at  age  40  of  all  the  future  net  pre- 
miums of  $18.04  each,  receivable  on  a  certain  life-policy,  including 
one  just  due.    (See  Art  727,  "  Annuities.^') 

9.  Bequired  the  reserve  which  should  be  held  on  a  life  policy 
of  $1000  on  which  $18.04  is  the  net  annual  premium,  one  premium 
being  just  due,  present  age  being  40. 

Note.— The  answer  to  the  last  example  is  obtained  by  subtracting  that 
to  Ex.  8  from  that  to  Ex.  7.  (See  Art.  742, 1.)  All  the  above  premiums 
toe  net. 

31 
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MENSURATION. 

f  •  • 

7^7*  1.  MemaraUon  js  the.prooesa  of  corapttting  the  length  of  lines, 
the  area  of  surfaces,  and  the  yolurae  of  solids. 
2.  A  point  has  position  only,  but  no  extent, 

'        9.  A  Um  has  extension  in  len(fth  only ;  a  tiraigU 
"  line  has  the  same  direction  throughout  ib  the  line 

A  B ;  a  curved  line  changes  its  direction  at  ereiy 


F 


C^  point,  as  the  line  C  D. 

The  extmt  or  Un§th  of  a  line  is  estimated  in  linear  units,  as  inches,  etc 

4.  An  angle  is  the  diyergence  or  difference  in  direction  of  two  lines 

from  a  common  point,  as  the  angle  of  the  lines  F  £ 
and  F  G.  F,  the  point  of  divergence,  is  called  the 
vertex  of  the  angle.  The  extent  of  an  angle  is  esti- 
mated in  units  of  circular  measure,  applied  to  the  arc 
of  a  circle  intercepted  by  the  lines  forming  the  angle, 
and  having  the  vertex  of  the  angle  as  a  center. 

5.  A  right  angle  is  formed  by  two  lines  perpendicu- 
lar to  one  another ;  it  is  measured  by  a  quarter  of  the 
^M   circumference  of  a  circle  and  is  called  an  angle  of  90°, 
as  L  O  M.    An  acute  angle  is  one  of  less  extent  than  a 
right  angle,  as  L  O  N ;  an  obtuse  angle  is  one  of  greater 
^  extent  than  a  right  angle,  as  L  O  P. 

6.  Parallel  lines  are  lines  having  the  same  direction,  thus  being 
equally  distant  from  one  another  throughout  their  whole  extent. 

74:S.  1.  A  iurface  has  length  and  breadth  or  extension  in  area  only. 
Il  plane  surface  or  figure  extends  in  the  same  direction  throughout,  and 
a  line  joining  any  two  points  in  it  is  a  straight  line  lying  wholly  within 
the  surface.    A  curved  surface  changes  its  direction. 

2.  The  area  of  a  surface  is  estimated  in  units  of  area,or  s^trofv  jmita, 
as  sq.  ft.,  etc.    Art.  284. 

749.  1.  A  iolid  or  body  has  length,  breadth  and  thickneB8.or  extoi- 
sion  in  volume, 

2.  Tlie  volume  or  contentfl  of  a  solid  is  estimated  in  units  of  volume 
or  cubical  units,  as  cu.  inches,  etc.    Art.  285. 

Notes  —1.  A  solid  Is  bounded  or  limited  by  a  cnrred  snrftce  or  by  teraral  ptaoe  iar> 
Ikces ;  a  nnrface  by  a  continaous  curved  line  or  seTeral  atraigfat  or  mrred  Unee,  and  a  line 
is  limited  by  points  or  if  curved  may  be  continuous. 

5.  The  perimeter  of  a  plane  figure  is  tbe  length  of  the  line  or  of  all  the  lines  thu 
ibound  it. 

7^0.  1.  A  reetiUneoH  figure  or  polygon  is  a  plane  figure  bounded  by 

straight  lines. 
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3.  A  Ttffular polt/gon  is  one  irliose  adea  art  all  cqunl  ftnd  ^hose  angles 
tre  all  equal,  that  is,  it  ia  on  equilateral  and  equiangular  figure.  An 
irre^ilar  poljrgoD  has  nnequn)  sides  and  anglea. 

8,  A  polygon  of  thrf«  aides  is  called  a  trianglf,  of  fmtr  rides  a  quadri, 
iattfuly   Dtjlse  sides  a  pfittagork,  of  tic  rides  a  htvagon,  and  en  on. 

4.  Similar  Qjriires  Luvc  tlieir  cortespooding  angles  equal  and  the  sides 
including  thoae  angles  proportional. 

5.  The  areas  of  riniDar  figures  arc  to  each  other  as  the  tquara  of  their 
coirespnnding  linear  dimensionn,  and  the  volumes  of  similar  solids  are  to 
Mch  other  as  the  eiQitt  of  their  correspond injr  liaear  dimeosions. 

fc7Ai,  XiHuHffleji, — ].  A  ri*yA(-ijnpWtriangli'ha8  twoof  itssidcspep- 
pendicular  to  one  another,  ns  A  C  B  with  n  right  angle  at  C. 


Notis.— 1.  In  spfh  utriiERlc,  BC 
jMmHi.'War,  aod  A  B  Ihc  fiypolAai"re 

i.  Tfa  tguatt  if  tht  hjimUUHunt  it 
tf  UU  oOur  Itco  ilda  :  tliut  B  C  •  A  C 


U  lumqf  tha  fvunnv 


9.  An  eili^e-angM  triangle  does  not  contain  a  right 
angle,  as  D  E  C,  which  coniaina  only  acute  angles,  or 
L  H  N,  which  contains  an  ohtusc  angle  nt  N. 

Norm.— I,  ElOieriWflofiilriaDplomiijheUkBinalhotaw. 

t.  Thij  aJlthfle  itf  unr  trlanslc  la  tbe  lengUi 


■ngli 


Btra1)>ht  line 

I  o|»jnml(it  Uia  biie,  perjiencJIcolM 


I  TrU 


7S2.  To  find  the  area  of  a 
angle. 

Vnltiplj/  tJu  latt  *y  half  th«  aititvrtf.    Or. 

From  half  tlie  mm  "f  llie  three  lidet  stihtTaet  eadi  tidf  lepnratdy ;  l/ifn 
IKulUply  taijethrr  tlie  half  mm  and  the  three  rrmaindert,  and  tatt  the  t^uara 
net  of  tht  pmdwt. 

TUPLES. 

t-1.  How  manv  square  yards  in  a  piece  of  ground  of  triangular  shape, 
S  rida  measuring  50  yards,  and  Ibe  shortest  distance  fn>ni  this  Bide  to 
G  nntfle  tjeing  2i  yards  ? 
8.  The  three  sides  of  a  triangle  measure  respectiiely  10,  12,  and  14 
;  what  ia  the  area  ? 
it,  lion  much  greater  would  be  the  area  if  ire  double  the  linctf 
fficnsione  in  the  last  example  f 

m4.  Wfaataliould  t«  the  dimensions  of  a  triangle  aiinilar  to  the  one 
a  Eiiample  I,  to  make  the  area  SiOO  sq.  yards  I 
ic  side  of  a  field  containing  50  acres  is  50  rods,  what  must  be 
t  length  of  the  correspouding  ride  of  a  6eld  of  rimilar  shape  to  conlato 
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6.  The  area  of  a  certain  triangular  field  !b  8f  acres,  and  one  of  iti 
sides  is  87}  rods  long ;  what  is  the  length  Of  a  perpendicular  fiom  the 
opposite  comer? 

7.  What  is  the  side  of  a  square  containing  the  same  area  as  a  trian^ 
whose  base  is  86.1  feet,  and  altitude  6  fbet  f 

7&3.  Quadrilaterals,  JPentagons,  etc, — 1.  A  paraUdoffrum  is 

a  quadrilateral  whose  opposite  adet  are 
parallel  The  opposite  sides  are  also  equal 
A  rectangle  is  a  rigbtrangled  parallelognon, 
asABCD.  A  «j^»are  is  an  equilateral  rect- 
angle, as  A  £  F  D. 

d.  A  rhomboid  is  an  oblique-angled  pi^ 
allalogram,  as  E  L  M  N. 


8.  A  r^<?m&tM  is  an  equilateral  rhomboid, 
as  O  P  R  S. 


4.  A  trapegoid  is  a  quadrilateral  haTing 
only  two  udes  parallel,  as  T  Y  W  X. 

6.  A  trapezium  is  a  quadrilateral  haTing 
no  two  sides  parallel,  as  B  £  R  T.  It  is  a 
species  of  irregular  i>olygons. 


NoTS9.~l  Any  nlde  of  a  qmidrlktenl  may  be  taken  aa  the  base. 

2.  The  altitnde  of  a  parallelogram  or  trapezoid  is  the  perpendicolar  distanoe  betwees 
the  parallel  Bidev,  aa  A  D,  K  O,  O  J,  and  V  K. 

8.  The  diagonal  of  a  quadrilateral  i0  a  straight  line  Joining  the  vertice«  of  any  two  oppo- 
site angles,  as  B  D,  K  M,  8  P,  V  X,  and  B  B.    The  two  diagonals  of  a  rectangle  are  eqaaL 

7/>^.  1.  To  find  the  area  of  any  Quadrilateral  haoing  two  tidet 
paraUd. 

Multiply  half  the  mm  of  ths  two  paraUd  aides  hy  the  altitude,  or  perpen- 
dicular distance  between  those  sides. 

Notes.— 1.  This  role  Is  eqnally  applicable  to  the  sqnaro,  rectangle,  rhombna,  rhomboid, 
and  trapezoid. 

S.  The  area  of  any  rectangle  is  also  thas  equal  to  th«  prodaet  of  ita  Imgth  and  breadth. 

2.  To  find  the  area  of  a  Reffulnr  Polf/ffon, 

Multiply  the  perimeter  by  half  the  perpendicular  drawn  from  the  center 
to  one  of  its  sides.     Or 

Multiply  the  square  of  one  of  the  sides  by  the  appropriate  number, as  gvsai 
in  the  following 


KENSUaATIOH 


8q, 
H       Pen 

^L       He: 


Triangle, 
Square,  . 
Pentagon, 
Hexagon, 
Heptagon, 


.<330I3 

I.OOOUOO 
1.730477 


Octiigoo,  . 

Nuna}(UD, 

Decugun, 

Dndecagon, 

Dodecogon, 


4.828437 
6.181624 


e.S6J<I40 
11.186153 


J^  Xo.  find  tbe  area  of  aa  Irregular  Polygon  of  four  or  more 


iwftn;  aarae  one  anffolar 
ki  ijf  taeh  triangle,  and 


3XUd*  th«  Jiffure  into  trianijle*  by  dingimiiU  em, 
poittt  with  each  v/  the  other*  ;  tlien  compuU  tins  or, 
find  Oixir  turn. 

HoTE— Tliii  meUiDd  trmj  b«  n»d  (Dr  anting  the  ■»  of  uix  IrregnUr  pkl  at  Itod  (7 
■ii  »Uk.  nad  tim  dlo^uula  from  ou}'  ou^le. 


rEX  A  U 
1.  How  muny  square  fret  L 
3.  Hon  many  square  feet 
wide  at  one  end,  and  9  inches 
S.  If  tbe  same  board  be  cu 


'LES 


,  board  14  feet  long  and  10  inehcs  wide  t 
a  board  14  feet  long,  it  being  15  inchei 
the  other  t 

tbe  middle,  making  each  piecs 


7  foet  ioog,  bow  much  more  would  ooe  piece  contain  llinn  the  utiier  1 

4.  If  the  parallel  aides  of  a  trnpezoid  arc  4S  and  52  feel,  and  tbe  per- 
peDdlciilor  bnradtli  11  feet,  nliat  ia  tbe  area  ? 

6.  Wliat  is  tbe  area  of  a  regular  decagon,  one  of  its  sides  being  10 
fleet,  ud  the  perpendicular  let  fall  from  the  center  upon  one  of  tbe  aides 
being  1.';.3884  feet? 

0.  Whut  is  tlio  arcft  of  a  regular  pentagon,  one  of  \xa  sides  being 
JIB  rods  1 

^■^  7,  What  must  be  tbn  side  of  a  regular  octogomil  Beld  tu  contain 
H|^en«,  3  roodx,  14  r.ids,  It)  yards) 

^■^  8.  The  aides  of  a  certain  trapezium  measure  10, 12,  14,  and  IG  rodi 
nspectiTely,  and  tbe  diagonal  whicli  foriiis  a  triangle  with  the  firet  liTO 
udes  named  is  18  rods;  what  ia  the  area  1 

9.  How  much  more  fencing  will  it  require  to  enclose  an  acre  in  tbe 
»  of  a  square  than  in  the  fonn  of  a  heiagon  J 

.  tVctie*.— 1.  A  cirete  is  a  plane  figure  bounded  by  a  curved 
lini.-,  every  part  of  wliieh  is  equally  distant 
from  a  certain  point  ia  the  figure  called  tbe 
center,  u  the  figure  hounded  by  the  line 
A  B  C  D  A,  with  the  point  at  E  as  n  center. 
3,  The  nrdimfiTfncf  is  the  twundine  line, 
S.  The  dvimrtrr  la  a  straight  line  draws 
tbrouirh  the  center  and  terminated  bj  the  ctr- 
cuinference,  d 
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4.  The  radius  is  a  straight  line  drawn  from  the  center  to  any  point  ia 
the  circumference,  as  E  F,  E  B,  or  E  D. 

5.  An  are  is  any  portion  of  the  circnmference^  as  F  B  or  F  B  C. 

6.  A  sector  is  bounded  by  two  radii  and  the  intercepted  aiCi  as  the 
figure  bounded  by  the  radii  £  F,  E  B,  and  the  arc  F  B. 

7.  A  chord  is  the  straight  line  joining  the  extremities  of  an  arc,  as  F  0. 

8.  A  segment  is  bound  by  an  arc  and  its  chord,  as  the  figure  boiuded 
by  F  B  C  and  F  C. 

9.  A  tone  is  a  portion  of  a  circle  bounded  by  two  parallel  chords,  as 
the  space  between  F  C  and  A  G. 

10.  Any  plane  figure  is  said  to  be  inscribed  in  a  circle  when  the 

vertices  of  its  angles  are  in  the  drctun- 
ference  of  the  circle,  as  L  M  N  O  is  in- 
scribed in  the  circle  whose  radios  is  P  H 

KoTB.— The  0lde  of  an  inscribed  ktxagom  if 
eqiuQ  to  the  ndius. 

11.  Concentric  eireles  hare  the  same 
center  but  different  radii,  as  the  dides 
whose  radii  are  P  E  and  P  T. 

12.  A  drcuiar  ring  is  the  q»aoe  enr 
closed  between  the  circumferences  of  two 
concentric  circles. 

750,  The  ratio  between  the  diameter  and  circumference  is  an  im- 
portant number  in  problems  relating  to  the  circle,  and  its  approximate 
value  should  be  retained  in  the  memory.  That  ratio  is  very  nearly 
equivalent  to  the  fraction  ff|,  which  may  easily  be  remembered  from  its 
containing  the  first  three  odd  nunibt*rs  each  repeated,  and  found  in  their 
natural  order,  if  we  read  the  denominator  first  If  expressed  decimally, 
and  the  approximation  be  carried  to  thirty  places,  we  have  the  following, 
8.1415U20585897982834626483a828. 

757.  1.  To  find  the  Circumference  of  a  circle. 
Multiply  the  diameter  6y  }fj  or  8.1416. 

2.  To  find  the  Diameter ^  the  circumference  being  known. 
Dimde  the  circumference  hy  \\\  or  8.1416,  or  mtdtipfy  it  by  .bl8808. 

8.  To  find  the  area  of  a  Circle^  the  diameter  being  known. 
Multiply  the  square  of  half  the  diameter  by  f^f  or  3.1410. 

4.  To  find  the  area  of  a  circle,  the  drcumferenee  being  known. 
Divide  the  square  of  half  the  circumference  by  Jf|  or  8.1416,  or  muUipiy 

the  square  of  the  drcumferenee  hy  .079377. 

5.  To  find  the  area  of  a  circle,  both  the  drewr\ferenee  and  diameter 
beinp:  known. 

MuUipiy  the  dreun\fereno6  by  one-fourth  of  the  diameter. 


MENSUBATION. 


fl.  To  fled  Ibc  diameler  c 


aunifercnoe  of  a  circle,  the  c 


DiiitUthe  oTWifiy^fl  w  3.1418/  tlit  tquarf  root  of  IhequolitTit  viU  he 
U  to  haff  the  diameter,  and  the  diaauter  multiplied  by  \\i  or  8.1416, 
U  ejual  th«  Hraaiifvrenee. 

EXAMPLES. 

1.  BappoK  tbe  eanh  tn  be  OisUDt  from  the  sun  05,000,000  of  miles, 
KD&  tu  revolve  in  B  circnlur  orhit,  Ijcw  fur  does  it  move  in  an  Lour  t 

E.  Wh&t  In  tlie  diameter  of  a  pc'iicli  nbich  measures  13  inches  in 
(arcumfcreucc  I 

S.  What  nmat  be  the  inside  meaBure  of  a  square  bos  to  exactly  con. 
n  a  globe  SO  inehes  in  circumference  1 

a  horse  be  tied  to  a  atukc  in  a  meadow,  nilh  a  liatti^r  20  feet 
Ig,  upon  how  nmnj  square  jarUs  can  hi-  feed  f 

circular  fibh  ponil  is  to  be  laid  out  containtsg  just  half  an 
;,  what  must  be  the  radius  or  length  of  tbe  cord  needed  to  dcscriba 
A  circle  i 
y-T*.  1,  To  find  the  area  of  a  Hector  of  a  circle. 
Mullijdi/  hnlfthe  length  of  the  are  6y  tht  radiut,  or  take  the  tame  prtrt 
^tKtarft  f^the  eirde  lU  the  nvtiiber  of  degree*  in  the  are  aiv  of  sm". 
3.  To  find  the  area  of  a  f^anuttt. 

From  the  arm  ff  a  torreipuading  lector,  mbtraet  the  area  of  t/ie  triangU 
wl  h-j  the  dt'ird  and  radii,  fur  a  tegmetU  Uti  tlian  a  teinieirclef  hit  add 

'ufoT  a  tegmeiit  greater  than  a  lemicirde. 
Z,  To  find  the  area  of  a  Zune. 
I   Froat  the  area  of  the  circle  $ubtra(t  the  areai  of  tAe  legmentt  not  included 


4.  To  find  llie  area  of  a  Ctrculnr  ItlHg. 

Find  the  difference  in  the  amis  of  the  tito  drtiet,  or  find  the  pradaU  of 
»  of  the  diaiaelert,  the  differenee  of  the  diaineteri  and  ,78C4. 
^-    9.  To  dnd  the  side  of  an  InifrHbed  EqHilatertd  THniti/ie. 

ifuUi/dj  the  diameter  by  .883035,  or  the  dreumferenee  by  .275004,  of  lA» 
radiut  by  tlte  iquare  root  of  three  {V3). 

6.  To  And  the  side  of  an  iHitrribed  Square'. 
I         ilidliphj  the  diamettfr  by  .707106,  or  the  eireumferenoe  by  .22COT0.  or  the 
kwdiiM  by  Ihf  Mguare  root  ofttto  cJi). 

W      7.  To  find  the  side  of  a  tguare  that  »halt  contain  the  tame  area  as  a 
'  glren  circle. 

Find  the  tqvare  root  qf  the  aren,  or  muttiirlg  the  diameter  by  .880227,  or' 
midtiplff  the  circw^fertnct  by  .2S30H. 
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759.  1.  An  dUp9e  is  a  plane  figure  bounded  by  a  line  k>  cnired  that 
the  sum  of  the  distances  from  any  point  in  it  to  two  fixed  points  is  equal 

to  the  longest  diameter,  which  diameter  passes 
through  those  points. '  Thus  F  D+F  £=A  a 
2.  The  points  D  and  £  are  called  the  fed; 
the  point  C,  at  the  center  of  A  B,  is  called  the 
center  of  the  ellipse,  and  the  shortest  diameter, 
L  P,  passes  through  the  aenter,  perpendicular 
to  the  longest  diameter. 

8.  To  find  the  area  of  an  EUlpse* 
Find  theproduObcfhdf  the  longest  (Uameter^  hdff  the  thortett  diameier^ 
mid  8.1416. 

760.  EXAMPLES. 

1.  How  many  square  inches  in  a  pane  of  glass  in  a  circular  window 
of  16  inches  radius,  if  the  curved  edge  of  the  pane  of  glass  measures 
8  inches,  and  comes  to  a  point  at  the  center  f 

2.  What  is  the  area  of  the  sector  of  a  compass  plate  of  6  inches 
radius,  the  arc  of  which  is  bounded  by  the  East  and  North-east  points  f 

8.  On  a  circular  map  of  4  fl.  radius,  what  is  the  area  of  a  segment 
whose  arc  is  47  degrees  and  chord  8.19  ft.  ? 

4.  On  the  same  map,  what  is  the  area  of  a  segment  whose  arc  ia  827 
degrees  and  chord  7.886  ft.  ? 

5.  On  the  same  map,  what  is  the  area  of  a  zone  bounded  by  two  seg- 
ments, the  arc  of  each  segment  being  192°  ? 

6.  What  is  the  area  of  a  walk  around  a  circular  pond  80  ft.  in  diam- 
eter if  the  width  of  the  walk  be  4  ft.  ? 

7.  What  is  the  length  of  one  side  of  the  largest  equilateral  triangular 
piece  of  glass  that  can  be  cut  from  a  circular  piece  whose  radius  is 
4^  inches  ? 

8.  How  large  a  square  timber  con  be  out  firom  a  log  whose  circum- 
ference is  100  inches  ? 

9.  What  would  the  side  of  a  square  coin  measure,  the  surface  of  which 
should  equal  that  of  a  five-cent  piece  -/^^  of  an  inch  in  diameter  ? 

10.  What  is  the  area  of  an  elliptical  pond  whose  longest  diameter  ia 
84  fl.  and  shortest  diameter  54  ft.  ? 


SOLIDS. 

701.  JPrlmns  and  Cylinders.  1.  A  ffrirnn  Is  a  solid  whose  sides 
or  faces  are  parallelograms,  and  whose  ends  or  bases  are  equal  and  paral- 
lel polygons.  A  prism  is  triangular,  quadrangular,  pentagonal,  etc., 
according  as  its  bases  are  triangles,  squares,  or  pentagons,  etc 
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I'^ntJldapiptd  \b  a  priam  whose  bases  &rc  parallel ograms. 
.  A  eyl'utdcr  is  u  solid  resembling  a  prism,  but  having,  inxttad  of 
^lygous,  for  its  bases,  equal  parallel  circles;  its  surface  otherwise  being 
^formly  curved  iDstea^l  of  being  made  up  of  several  plane  faces. 

4.  The  lalenU  or  eontex  turf  ate  o1  s.  prism  or  cylioder  does  not  include 
two  ends  or  bases. 

5.  A  solid  is  etiid  to  be  right  when  its  asis  or  general  clirectiou  b  at 
L  BDglDS  with  the  buse ;  otherwise  it  is  cUique. 
.  A  eubt  is  a  right  pristn  the  base  and  each  side  of  which  is  a  sqaare. 

fCI.  1.  To  find  the  entirc  mrjnu  of  a  right  prum  or  riffht  tt^lnder. 
MuUijilj/  thf  pmmflm;  or  eirmmferfnee  of  Vie  bate,  by  the  heiy/it,  and  to 
tit  produce  add  the  umt  of  the  tao  batet. 

»2.  To  find  the  totidili/  of  a  prum  or  q/Hmler. 
Multiply  the  area  of  the  btue  liy  toe  perpendieular  height. 
1.  W 


EXAMPLES. 


i 


1.  What  is  the  entire  suriiicc  of  a  right  cfliader  10  feet  long,  the 
diameter  of  the  base  being  2  feet  ? 

i.  Wliut  is  the  suJKliif  of  a  triangular  prism  whose  perpendicular 
Jielght  is  I JO  feet,  the  sides  of  (be  base  being  0(1,  8U,  and  100  fcL't  I 

7«'?.  J'yrniuidH  and  Coiiea.—  1,  A  pyramid  is  n  solid  whose  bnso 
B  polygon,  and  whose  aides  arc  triangles  meeting  in  a  eotnmon  point 
raUed  the  rertex. 

S.  A  riijht  pyramid  is  one  whose  vertex  is  in  the  line  perpendicular 
to  the  base  at  its  center. 

8.  A  ri-jht  eont  is  a  solid  re»enibling  n  right  pyramid,  but  liaving  k 
carved  surface  anJ  a  circular  base. 

1.  The  aUititde  or  h^ht  of  a  pyramid,  or  of  a  cone,  is  the  piTpondica- 
Ut  distance  from  the  vertex  to  the  plane  of  the  base. 

5.  The  daat  height  of  a  regular  pyramid  or  ome  is  the  flhnrtcsl  dis- 
tance from  the  vertex  to  the  boundary  of  the  base. 

6.  TliU/Vmtum  of  H  pyramid  or  cone  is  tliat  part  that  remains  ofler 
.VBtting  off  the  ti)p  by  a  plane  parallel  to  the  base. 

TfH^.  1.  To  find  theentire  surfaceofaregular  pyramid,  orofacone. 
•  Mtittiiilg  the  perimeter  or  the  eireum/erenee  of  the  ituebj/  ha/f<ft/ie  dant 

ht,  and  to  the  prodvet  add  the  area  if  the  ba*e. 
.   S.  To  find  the  aolidity  of  any  pyramid  or  cone. 

Mv^iflj/  iht  area  of  tlie  ht«E  hy  ow-third  if  the  alHluda. 
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8.  To  find  the  entire  sur&ce  of  a  ftrustom  of  a  ri^  pyxamid,  or  of  i 
coue. 

Multiply  the  mtm  ^  the  p&nm€ter$j  cr  qf  ih€  dimn^ertMn  qf  tkt  tm$ 
ends,  by  half  qf  the  da>U  height,  and  to  the  prodw^  add  the  eurwu  qf  tkt 
two  end$, 

4.  To  find  the  solidity  of  the  frustum  of  any  pyramid,  or  of  a  ooiie. 

MuUifly  the  areae  of  the  two  baeee  together,  and  esBtraet  the  tqyofre  rwft 
of  the  prodvet.  This  root  uiU  he  the  area  of  a  base  whieh  is  a  mean  hetmses 
the  other  two.  Take  the  siam  of  the  arOas  of  the  ^ifoe  haeet,  and  iRutt^pfy  it 
by  one4hird  of  the  aUUude;  the  product  will  be  the  soUdity. 

EX  AMPLES. 

1.  Wliat  is  the  entire  surface  of  a  right  cone,  the  diameter  of  the  base 
and  the  slant  height  being  each  40  feet  ?    What  its  solidity  ? 

2,  What  are  the  contents  of  a  stick  of  round  timber  whose  length  is 
20  feet,  the  diameter  of  the  larger  end  being  12  inches,  and  of  the  smaller 
end  6  inches  ? 

8.  What  is  the  entire  surface  of  a  triangular  pyramid  whose  slant 
height  is  25  ft.  and  each  side  of  whose  base  is  10  ft.  ? 

7O0J.  Spheres, — 1.  A  spJiere  is  a  solid  bounded  by  a  curved  sur- 
face, all  the  points  of  wliich  are  equally  distant  from  a  point  within 
called  the  center. 

2.  The  diameter  or  axis  of  a  sphere  is  a  line  passing  through  the  cen- 
ter, and  teruiinated  each  way  by  the  surface. 

8.  The  radius  is  a  line  extending  fh)m  the  center  to  the  surface,  and 
is  equal  to  half  the  diameter. 

700,  1.  To  find  the  surface  of  a  sphere. 
Multiply  the  diamster  by  the  circumference.    Or, 
Multi^Ay  the  squire  vf  the  diameter  by  3.1416, 

2.  To  find  the  stdidify  of  a  spJiere. 

Multiply  the  cube  of  the  diameter  by  3.1416,  and  take  one-eixth  of  ths 
product.     Or, 

Multiply  the  area  of  the  surface  by  one-sixth  of  the  diameter, 

EXAM  PLES, 

1.  IIow  many  square  miles  on  the  surface  of  the  earth,  it  being  7913 
miles  in  diameter  ? 

2.  What  are  the  solid  contents  of  a  globe  whose  diameter  is  10  inches? 
8.  The  surface  of  a  certain  sphere  is  1648  square  feet ;  what  is  the 

surface  of  another  whose  diameter  is  three  times  as  great  ? 

4.  What  is  the  diameter  of  a  sphere  containing  ^  of  the  aolidity  of 
another  sphere  7^  feet  in  diameter  ? 


I 


M  E  N  S  U  E  A  T  I O  S . 

tOfv  Lumber  and  Timber.     (Art.  385.) 

Nora.— Ons  foot  ol  lDmb«r  mcasnre  Is  ti  IncDw  long.  11  Im 
Hid  all  ktodn  of  Jumber  lod  limber  uo  ciliDuUud  b;  IUbdiiII, 
Imea  cttimded  by  ilm  cubic  rnoi. 

1.  To  find  the  coDtcnIa  of  aD  inch  board. 
Find  the  produet  of  the  tcnylh  and  breadth 
NoTB".— For  *  Iwo-Incb  board,  i 


feet. 
Llilply  thB  iHik  bf  t.  fop  j>  hiir-lDcb  board  divide  tb 


a,  lake  bair  Hie* 


8.  To  find  the 
meosare, 

/KnJ  thepraduet  ijf  Om  width  in  inchet,  the  thickt 
UngtA  in /at;  and  take  oue-twe\}lh  i>f  thit. 


plank,  joist,  etc.,  eBtiniated  in  board 
Jia^  and  tha 


Nmk.— iritie  llmbor  lapcre  In  width,  tal 
V**.  Ov>  «iii<«nt«  la  mUefetl  maj'  be  fouiK 
tttottdiin  liteAa  bf  Uu  leaglMn/al  ami  I 


Tvragvwldlbj  If  11  [apci^  ul'o  Id  Uilck- 
lUlplflng  lui(f  lilt  turn  qf  l/u  an»  1^ tA» 
tlAiprWIiatiym. 


^B         3.  To  find  the  cubic  feiit  in  round  timber, 

^^^      Multiply  the  Utujlh  in  feel  by  the  tquam  ofonr-fflh  the  mean  cimm^- 

^H^^flfrwAM  in  inehet  and  ditiJe  Ihe  pruditet  fiij  T2. 

^^^t     Non.—Fnr  pertni  icciinc;  ilcdnci  ,lg  of  tbe  eetlmaled  conlentg. 

^^V      70S,  Gttuying.—Gaxnihig  is  tlie  nrt  of  n>cs9uriag  tlie  capncitir  of 

^^Fcuka  and  rraselH  of  an;  form.     In  commi-'rce,  moet  o(  tlie  gauging  is 

(^^doae  by  the  use  of  technit-al  rules  and  iiistrutnonts,  which  give  unly  nn 

Kpproxiinate  result ;  perfect  arcuroc,v  by  a  long  pmccas  being  leas  dt'ur- 

able  than  a  lolemble  Hpproxiiiiation  requiring  but  little  skill  and  labor. 

To  gauge  accurately  use  tlio  follovriog  general 


I 


RULE. 
BaviiiQ  taken  the  neeemiry  Haenr  inenturtm^nti,  compute  bj/  Ihe  raZM 
vnder  Mekburatiok  liereUyf^e  yUen,  the  volume  <tf  the  iafide  qf  the  eaik  or 
Xtml  ill  cubic  inehet.     DiviJe  tliii  hy  2130,4a/ur  tU  mtanirtment  in  huthdi, 

iiy  282 /«r  beer  gaOant,  by  331  for  wine  -jaOoin. 
769.     SPECIAL     GOVERNMENT     RULES. 
'"i   Kon.— Ouiti  am  of  Ihii*  T«rif  lip..  swonliUK  W  lb"  currainnn  of  (he  »i!iv«.    Thnir 
itHllplod  lo  Itw  dllTcrent  mugaremenlH  uod  v«rlBllc>. 
To  estimate  the  capadty  ofeiOernt  or  iub*. 

iBT  IlciE.— .Vifrtip/y  together  &ie  mean  diatneter  In  inrfw,  thederimal 
.0094,  and  the  depth  in  inehet;  the  product  ttiU  indicate  the  number  ^ 
11       uJM  gaUone. 
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2d  Rulb. — Find  the  mtm  of  the  iquare  iff  the  top  diameter,  the  equate 
qf  the  bottom  diameter,  and  four  times  the  egnare  qf  the  middle  diameter; 
cne-nxth  of  this  eum  wiR  equal  the  square  of  the  true  mean  diamOer,  and 
this  quotient  muUiplied  by  the  height  unll  give  the  eapadty  in  cyUndHed 
inches.     To  get  toine  gallons  divide  ly  294. 

N0TB8.—I.  The  meararements  are  to  be  made  in  incheB  and  tenttii  of  an  lacii. 
9.  A  cylindrical  inch  la  the  volnme  of  a  cylinder  one  Inch  in  diameter  and  one  Indi  14g|i, 
and  is  equal  to  .785896-1-  co.  in. 

8d  Rulb. — Divide  the  outside  mdon  drewnrferenm  Sy  8.1416 ;  from  the 
quotient  suhtraet  twice  the  thicknese  qf  the  etaves;  the  remainder  mU  be  the 
mean  diameter;  then  proceed  as  in  the  let  Itule. 

MECHANICS. 

770.  1.  Gravitation  is  that  force  by  which  portions  of  matter  at 
sensible  distances  are  attracted  toward  each  other. 

2.  The  measure  or  amount  of  force  with  which  a  body  is  attracted 
toward  the  earth  constitutes  its  u>eight.    (Art.  288.) 

8.  The  weight  of  a  body  upon  or  above  the  earth  varies  inversdy  as 
the  squares  of  its  dietaneesfrom  the  earth's  center, 

Ex.  1.  What  would  a  body,  weighing  500  lb.  on  the  surface  of  the 
earth,  weigh,if  elevated  16000  miles? 

2.  How  far  must  it  be  elevated  to  weigh  5  lbs.  ? 

77 1»  1.  The  Specific  Oravlty  (a.  g.)  of  any  substance  is  the  ratio 
of  its  weight  to  the  weight  of  an  equal  volume  of  some  other  substance 
taken  as  a  standard.    (See  Table,  Art.  041.) 

2.  Tlie  standard  for  solids  and  liquids  is  pure  water,  one  co.  ft  of 
which  weighs  1000  ounces  Avoirdupois. 

3.  The  specific  gravity  of  liquids  is  commonly  tested  by  the  Hydrome- 
ter, which  bears  a  scale  so  grsduated  as  to  indicate  100  when  placed  in 
Proof  Spirit.  Proof  Spirit  is  alcoholic  liquor,  containing  for  one-half  its 
volume,  alcohol  having  a  specific  gravity  of  .7989  at  60**  F.,  and  water 
for  the  other  half 

4.  To  find  the  specific  gravity  of  a  solid  or  liquid  heavier  than  water. 
Divide  the  weight  of  a  given  bidk  of  the  substance  by  its  loss  of  weight  in 

water. 

Ex.  1.  A  body  weighed  48  lb.  in  air  and  86  lb.  in  water;  what  is  its 
specific  gravity  f 

2.  What  is  the  specific  gravity  of  a  piece  of  iron  which  weighs  84  lb. 
in  water  and  5  lb.  more  in  air  ? 

77 '^>  1    To  find  the  solid  feet  in  a  body  from  its  weight 

Divide  the  weight  in  ounces  by  1000  times  the  8pee\/ie  gravity,  ae  givai 
in  the  table. 
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Dces  from  the  solid  contents. 

eubkfftl  6y  1000  tima  Ovt  upt^fie  gratity. 


m pound  of  two 


b  find  tbe  weight  in  i 
MuUiplj/  t!ie  m/lul  eanUnlt 
■  ffiaeH  in  Ae  taUe, 

3.  To  Qnd  tbe  quantity  of  each  anbetance  u 
eulMtances.      Compute  ^  AUigation  (Art.  837),  or 

Multiply  tht  liiffi^rmee  hetietm  the  t.  g't  qf  the  tieo  cUmenti  iy  the *.  g. 
of  the  Tttixtiire  ;  then  naiUipiy  the  i.  g.  of  the  element  required,  by  the  iliffer- 
eneifbttitmn  the  ».  g.  of  the  mixture  and  the  other  dmtent ;  fiaaUy,find  tht 
vtight  of  the  entire  mixture  in  ounce*  ;  Vim  by  proportion. 

la  Prod.  :  id  Prod.  ; :  Wh/le  weiahl :  joeighl  of  element  reqiUrtd. 

.  What  is  tbe  volutoe  of  on  irregnlur  piece  of  iron  weigbing 
B6  lb.,  if  iU  specific  gntyitj  be  T  ) 

3.  Wbat  is  the  weight  of  a  cubical  block  of  marble,  one  edge  of  wbicb 

13  3}  ft.,  if  itB  specific  gravity  be  2.75  ? 
8.  Uow  mnch  cast  gold   b.  g.   19.258,  and  cast  silver  8.  g.   10.474, 
rould  be  required  to  make  100  lb.  coin  metal  s.  g.  17.647 1 

t.  Fiillhiff  Bodl/'s 1.  A  body  falling  from  a  lieiglit  nil!  fall 

16  feet  in  the  Qrst  second,  three  times  that  distance  in  tbe  second,  and  so 
on,  the  apace  passed  over  in  each  successive  second  tacreiwing  as  the  odd 

Iaanibers,  I,  3,  5,  7,  9,  11,  etc.     The  entire  ipaa  paiald  tter  i*  a*  the  tquare 
I 
I 


a.  To  Qnd  the  height  from  whicii  a  hodj  fallfl. 
Multiply  the  aquare  of  the  tinu  oceujiial  iu  falling  hg  16. 
Ex.  1.  A  stone  let  fall  from  the  top  of  n  steeple  reached  tbe  ground 
D  three  seconds  \  how  high  was  the  steeple  1 

2.  What  space  will  a  body  fitll  tbniugh  in  one  minute,  and  what  in 
e  last  second  t 

S.  How  long  would  it  take  a  l>ody  to  fall  one  mile  ! 

774,  1.  Valocitff  is  tbe  speed  or  rate  at  which  o  body  moves. 

3.  To  find  the  velocity. 
Dieid«  the  ipaoe  jioaed  orer  by  the  time  eontumed  fn  patting  oter  it. 

Ex.  The  moon  is  240000  miles  from  the  earth ;  suppose  it  take  light 

1}  wconds  to  reach  us,  what  is  its  vc1oci(y  I 

775.  1.  The  Mo»MFnf«w»  of  a  body  ia  its  quantity  of  motion. 
8,  To  find  niomentom. 

^MuJtiplj/  the  leeight  by  the  tdodty. 
Ex.  What  is  the  momentum  of  a  body  weighing  23  lb.  moving  at  the 
!  of  80  ft.  per  second  J 

77C.  Mieh»Hlrat  i*(*(«fr*.— 1.  The  mechanical  powen  are  the 
Lever,  the  Wheel  and  Axle,  tbe  Pulley,  tbe  Inclined  Plane,  the  Wedge, 
and  ihe  Screw. 
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2.  The  Lever  is  a  solid  bar  toining  apon  a  phot 

8.  The  pivot  is  called  its  fblcnim. 

4.  To  find  the  weight  which  can  be  moTed  by  a  lever,  no  aoecnmt 
being  taken  of  the  weight  of  the  lever. 

Multiply  the  power  by  iU  distance  from  the/ukrumj  emd  dwide  by  Aa  Oh 
tance  of  the  weight  from  ihe  fulcrum, 

777*  1.  The  Whed  and  Aalie  consist  of  a  cylinder  and  %  wheel  of 
lai^r  diameter  immovably  attached  to  each  other,  and  revolving  upon 
the  same  axis. 

This  may  be  considered  a  perpetoal  lever,  the  radius  of  the  wheel 
being  the  long  arm,  and  the  radios  of  the  cylinder  the  abort  arm  of 
the  lever. 

2.  To  find  the  weight  which  can  be  raised  by  the  wheel  and  axle. 

Multiply  the  power  by  the  radius  of  ihe  wheel  and  divide  ihe  product  by 
ihe  radius  of  the  cylinder  or  aa^, 

77 S,  1.  A  PuUey  is  a  small  wheel  fixed  in  a  block  and  tnming  on 
an  axis  by  means  of  a  cord  which  runs  in  a  groove  formed  on  the  edge 
of  the  wheel. 

2.  A  system  of  pulleys  is  a  number  of  pulleys  so  arranged  that  great 
weight  may  be  raised  by  a  small  expenditure  of  power. 

8.  To  find  the  weight  which  may  be  raised  by  a  system  of  pulleys. 

Multiply  the  power  by  twice  the  number  of  movable  puUeys,  or,  when  the 
end  of  the  rope  is  attached  to  the  movable  block,  by  twice  the  number  of  mova- 
ble blocks^  plus  one. 

Note.— In  practice,  allowance  moRt  be  made  fbr  fHction  in  estimatinj^  the  adTantage 
gained  in  tlie  nse  of  the  pulley,  inclined  plane,  wedge,  and  screw. 

779.  1,  The  Inclined  Plane  is  a  rigid  surface,  sloping  at  any  angle 
between  the  horizontal  and  vertical. 

2.  To  find  the  weight  which  can  be  raised  on  the  inclined  plane. 

Multiply  the  power  by  the  length  of  the  inclined  plane  and  divide  the  pro- 
duct by  its  perpendicular  height. 

8.  The  Wedge  is  composed  of  two  inclined  planes,  and  the  advantage 
gained  by  its  use  may  be  approximately  reached  by  the  above  rule. 

780.  1.  The  Screw  is  a  cylinder  worked  by  a  lever,  and  having  upon 
it  a  thread,  which  is  a  winding  inclined  plane. 

2.  To  estimate  the  advantage  of  the  screw. 

Multiply  the  power  by  the  circumference  of  the  drde  which  it  describeBj 
and  divide  the  product  by  the  distance  the  weight  is  raised  by  one  revolution, 

781.  EXAMPLES. 

Ex.  1.  The  long  and  short  arms  of  a  lever  are  respectively  28  ft  tnd 
5  ft. ;  what  weight  can  be  raised  by  a  power  of  18  lb.  applied  to  the 
long  arm,  and  what  if  applied  to  the  short  arm  ? 


UENSLEATION.  <9o 

r^  lerer  is  24  fl.  long.     At  nhot  distance  from  the  fiilcrutn  mast  a 

I  >reiglitof4011i.  lie  placed  in  order  tbat  it  maybs  raiEed  bv  a  power  of  81b,? 

S,  A  power  of  6  lb.  a  required  to  raise  »  weight  of  42  lb.  b;  ineona 

ftof  the  wheel  nnd  iixle.     Wbuc  muat  be  the  ratio  of  the  diiuneter  of  the 

rwheel  to  that  ofthe  axle  t 

4.  A  power  of  63  acts  on  a  wheel  of  7  ft.  radius ;  what  weight  auB- 
I  'pendad  from  a  rope  winding  round  aa  axle  18  inches  in  diameter  will 

baUnee  this  power  I 

5.  Suppose  a  power  of  80  lb.  applied  to  a  set  of  4  movable  pulleys; 
'  what  weight  will  it  move,  allowing  a  deduction  of  two-tliirds  for  friction  ) 

0.  If  a  man  has  just  strength  enough  to  lilt  a  cask  weighing  11)6 
pounds  perpendicularly  into  n  wugou  4  feet  high,  what  weight  cnuld  he 
nuse  by  ineaus  of  a  plank  10  feet  long,  with  one  end  resting  upou  the 
I  jwagoD  and  the  other  on  tht^  ground  i 

T.  The  length  of  u  plane  is  12  feet,  the  height  is  3  feet ;  what  is  the 

o  of  the  power  to  tlie  weight  to  be  raised  t 

8.  The  distance  between  the  threads  of  a  screw  being  half  ao  inch, 

K«nd  the  tircumfercncc  deiK'rihed  by  the  power  20  fuel,  what  ratio  will 

~  n  lictween  the  power  and  the  weight  t 

».  A  power  of  40  pounds  acting  at  the  end  of  a  lever  attached  lo  a 

■  •crew  deecribcB  a  circle  of  100  inches ;  what  resistance  will  the  powoi 

tveroome,  the  distance  tietwcen  the  threads  of  the  screw  being  3  inches  t 


I         i 


7S2.     PRACTICAL    PROBLEMS    FOR    FARMERS. 

iftaniirirui   Grain.— By  the  United  States  standard,  31C0yy^  cubic 

inches  make  a  bushel.   As  a  cubic  foot  contains  ITSS  cubic  inches,  a  bushel 

cubic  foot  nearly  as  2150  to  1788 ;  or,  for  practical  purposes,  as 

'4  to  6.    Therefore,  to  convert  cubic  feet  into  bushels,  it  is  only  necessary 

to  multiply  by  }. 

£x.  How  much  grain  will  a  bin  hold  which  ia  10  ftet  long,  '4  feet 
iride,  and  4  feet  deep  ? 

't-t-lOO  cable  teet.    IflO  >  |  =  IW.  (b«  aamlwr  of  bnebelL 

iffure  grain  on  th»  floor. — Make  the  pile  it)  form  of  a  pyramid 
cone,  and  multiply  the  area  of  the  base  by  one-third  the  height.    To 
id  the  area  of  a  circular  base,  multiply  the  square  of  its  dianictor 
by  the  decimal  .7634. 

Ex.  A  conical  pile  of  grain  is  B  feet  in  diameter,  and  4  feet  high ; 
Low  many  bushels  does  it  contain  ) 

Sduttoa-Tbis  «)DBre  of  8  la  M;  Uld  64  •  -TSH  ■  1  =  «7.l».in<l  67  03  >  t  =  f*Xi« 
faulwla.    Aiu. 

8.  To  atctrtain  tht  Quaatilj/  of  Lumber  in  a  /^.~-JHultiply  the  diam- 
eter in  iiiehei  at  the  smftU  end,  by  one-half  tha  number  of  inches,  vul 
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this  prodact  by  the  length  of  the  log  in  /eef,  which  last  prodact  divide 
by  13. 

Ex.  How  many  feet  of  lumber  can  be  made  firom  a  log  whidi  is  86 
inches  in  diameter  and  10  feet  long  ? 

/SMti^ii.-a6xl8  =  648;648xlOs6480;  M80 1- a  =  640.  uliM 

4.  To  ascertain  the  Capadty  of  a  Cistern  or  WeU. — Multiply  the  aqoaxe 
of  the  diameter  in  inches  by  the  decimal  .7854,  and  this  product  by  the 
depth  in  inches ;  divide  this  prodact  by  281,  and  the  quotient  will  be 
the  contents  in  gallons. 

Ex.  What  is  the  capacity  of  a  dstem  which  is  13  feet  deep  and  6  feet 
in  diameter  ? 

SoltUUm.— The  eqiure  of  Tl  (the  diameter  in  Inches),  is  6184 ;  6184  x  .7864  =  4fftlJSl ; 
4071.51  X  144=586307.44,  the  number  of  cubic  inches  in  the  dstem.  There  are  t61  cnblc 
inches  in  a  gallon,  therefore,  686807.44  -t-  S81 »  9688  gallooa.  To  redaoe  the  nnmber  of 
gallons  to  l>arrel8,  divide  by  81 1. 

5.  7b  Ascertain  (he  Weight  of  OcUUe  hy  Measurement.— IdnXtiplj  the 
girth  in  feet,  by  the  distance  from  the  bone  of  the  tail  immediately  oyer 
the  hinder  part  of  the  buttock,  to  the  fore  part  of  the  shoulder-blade ; 
and  this  product  by  81,  when  the  animal  measures  mare  Ihan  7  and  less 
than  9  feet  in  girth  ;  by  28,  when  less  than  7  and  more  than  5 ;  by  10,  when 
less  than  5  and  more  than  8 ;  and  by  11,  when  less  than  8. 

Ex.  What  is  the  weight  of  an  ox  whose  measurements  are  as  follows : 
girth,  7  feet  5  inches ;  length,  5  feet  6  inches  ? 

Solution.-^}  X  7i*Y  =  40*1 ;  40$(  X  81  =  1264  +.  Ant. 

Nora.— A  deduction  of  one  pound  in  SO  must  be  made  lor  half-flitted  catde,  and  also  fbr 
cows  that  have  had  calves.  It  is  understood,  of  course,  that  such  standard  will  at  best 
give  only  the  approximaU  weight 

6.  Measuring  Land. — To  find  the  number  of  acres  of  land  in  a  rectan- 
gular field,  multiply  the  length  by  the  breadth,  and  divide  the  product 
by  160,  if  the  measurement  is  made  in  rods,  or  by  48560  if  made  in  feet 

Ex.  How  many  acres  in  a  field  which  is  100  rods  in  length,  by  75 
rods  in  width  ? 

A)/u/ion.-100x75  =  7S00;  7S00 -»- 160  =  46||.  Ans, 

7.  To  find  the  contents  of  a  triangular  piece  of  land,  haying  a  rectan- 
gular comer,  multiply  the  two  shorter  sides  together,  and  take  one-half 
the  product. 

8.  Measurement  of  Hay, — 10  cubic  yards  of  meadow  hay,  weigh  a  too. 
When  the  bay  is  taken  out  of  old,  or  the  lower  part  of  large  stacks,  8  or  9 
cubic  yards  will  make  a  ton.  10  or  13  cubic  yards  of  clover,  when  diy, 
make  a  ton. 

Hay  stored  in  bams,  requires  from  300  to  400  cubic  feet  to  make  a 
ton,  if  it  be  of  Imedium  coarseness,  and  greater  or  leas  quantity,  varying 
from  300  to  500  solid  feet,  according  to  its  quality. 


PART    THIRD. 

ISTEIilST,  EICIIA8GE,  ASD  MISCELUHEODS  TABLES, 


7S3,  Rate*  of  Interest,  Penallies  far  I'suty,  and  StatulB  Limitatioia  m 
Afl  Un^d  Statu. 

NOTM.M.  The  Isgil  nla  Is  Uial  r>M  of  intsratt  ncoienbla  bj  law  In  Urn  abHDM 
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7S4.  K«mber  of  Day!  frrnn  any  day  of  any  MimtA  to  th«  tame  day 
any  Month  not  more  than  One  Tear  later. 

Norte.— I.  Add  one  dnj  If  Feb.  of  a  tespTearbe  Inclnded  In  (be  IntcrrtL 

Id  SGS  doye  or  more  a>  the  caM  may  reqiilR. 


S.  irthchitPrvBleDdiiiitalal 
■ubtract  for  tbe  difference  required. 

Ex.  Thus,  Oct.  g  to  the  next  Uarch  33  =  Ul  + 
Oct.  S  =  lea  -  B  =  175  dat/i. 
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DISCOUNT      TABLE, 


f   7Af,  Preaent  Vidue  i^f  $1,  due  at  the  and  of  any  number  of  yean  a 
tding  SO,  aUowing  eompound  interett,     (Alt.  632.) 
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IbfclP.  W.,  ranlllply  b;  ihe  nnmhcr  given. 
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Wfer  »  ]wn  at  EH  =  •l.OO + t.ceU4B». 


COMPOISD   IXTEREST   TABLE. 
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502                                  INTEREBT     TABLES.                        ^^M 
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1S.O3S10B 

u.7]Ti'  9,<r:nGgt 

19.111  BtM 

i(i.n  SBT 

U.Tiai     9  TOW  37 

ia.s(tTflra 

lojoB  d 

U.8LBB.    0.73*7  W 

^n  ii*)i  *i! 

»LI1I»  BM 

11.010  OTB 

13,104  09 

ll.H™fl:    0.7B70BB 

ai-au  o« 

10.:dj  t;4 

n.i»  ftio 

i^fMxn 

ia.311  700 

ll.«IU     9.779140 

10.)KBI»3 

IE,  108  Olfl 

lS.aMi» 

11.9m     9.7«>l'41 

li!  i«a  «» 

ir,,»4  &u 

13.4S144I 

19.0007     9.6174  41 

■  iOII  Ml 

in.'jfti  173 

ia.Ea8«il 

ia.O«l     ».f840« 

^■jiuim 

unit  ™ 

iTiwi  77-" 

iB.ass  iRsj  13.807  9ue 

la-oni,   9.ftuii4i 

aitjjuj 

ij.it)o» 

laiOW     9.»«« 

^^BjLTn  413 

nTOiois 

a.<Bi<^ 

irwoTT 

K.y}4  STo:  is.(iw  ow 

19.1374     BBTMia 

»ffH«J   IL.Wi(»i 

is,»»  o»:  lam  (108 

ttiwi  SH  w.im  ini 

siin  M(  J1.M1  4TS 

W.JIM  w. 

ivTOT  m  iItm  7ra|   ia:!!^    il:»lo4S                H 

^aS  ti.m  TM 

15.71,1  Mil,  IJ.SO0  740]   i».aa6^   h.kiis  W                ■ 

NoTt-U  [he  ■nnnllr  l>e  psjrnh 

.  «»t.n 

iuHt  anil  ninl.>>nni»l  InMnii't  1>  M  tw                    ^| 

•nowBil.  Uk'i  ibu  pmwiil  vilne  fiir 

ouhlD  Iho 

nmbBr  or  yoor*.  ■!  unn-hnif  Ihs  itlven  nte.                    ^| 

^^U.  lUr  u  uiDult;  orti  •rnrf  'li 

T  10  ytnrf,  al  Bs,  tbc  proteol  volm  would                    V 

^■toii  IIMI  or  »l  per  UDam  Ibr  10  7W 

in.  M  4:1= 

■ 

i3.iwe».                                                 ■ 
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789.  Pretent  Value  qf  a  $1000  Bond  due  in  fnm  1  io20  fe&n^  md 
tearing  temi-annual  interest^  when  money  is  toarth  0  per  cetU.,  paifoile 

annually,    (^Arts.  671,  672.) 


Due  in 
Years 

fijtBond. 

69(Boxid. 

7](B<ind. 

HlkfDiL 

109(BoiMl. 

Ductal 
Tmh 

1 

looijn 

$1000.84 

$1010.44 

$1080.00 

$1089.15 

1 

8 

988.01 

10U1.64 

1080.97 

1038.86 

vmm 

8 

8 

975.87 

10Usi.40 

lU30i»5 

1056.06 

lliO.98 

8 

4 

907.91 

10J6.11 

1038  80 

1078.45 

1148.80 

4 

6 

961.08 

1006.78 

1046.55 

i0d9.90 

1174.81 

5 

6 

964.61 

1004.48 

1064.84 

1104JM 

1804.07 

6 

7 

948.85 

1006.08 

1001.09 

1118.84 

1881.67 

7 

8 

94S.56 

1006.58 

1008.08 

1181.04 

laiyr.Ti 

8 

9 

937.08 

1006.18 

1073.16 

1144.19 

iveun 

9 

10 

981.91 

1006.68 

1081.88 

1156.08 

1806.44 

10 

11 

997.04 

1007.09 

1087.15 

1167.90 

1837.81 

11 

U 

938.44 

1007.54 

1098.04 

1177.78 

1847  98 

IS 

18 

91811 

1007.06 

1097.M 

1187.07 

1CQ7.89 

18 

14 

914.03 

1008.86 

1102.71 

111)7.05 

1885.74 

14 

15 

910.16 

1008.74 

1107.38 

1805.90 

1408.06 

IS 

16 

906.58 

1009.00 

1111.07 

1814.94 

1419.89 

16 

17 

908.08 

1009.4a 

1115.77 

1883.11 

1484.80 

17 

18 

899.84 

1000.74 

lll0.f>4 

1S3».54 

1440.84 

18 

10 

806.78 

lOlO.Oft 

1138.29 

1383.55 

1403.06 

19 

20 

893.90 

1010.88 

1126.74 

1843.16 

1476.00 

90 

700.  Present  Value  of  a  $1000  Band  due  in  from  ItoSO  years^  and 
tearing  semi-annual  interest^  when  money  is  worth  7  per  cent,,  paydUs 
annually. 


1>neio 
Years 

6^  Bond. 

6$(Bond. 

7jJ  Bond. 

BX  Bond. 

10^  Bond. 

Doe  In 
Years 

1 

$982.13 

$991.68 

$1001.15 

$1010.65 

$1029.67 

1 

8 

965.48 

983.81 

10J8.83 

10-^.61 

1057.40 

8 

8 

949.81 

9i6.60 

1003.88 

108».91 

1063.88 

t 

4 

985.28 

960.67 

1(XH.15 

1038.61 

1107.54 

4 

6 

981.53 

963.99 

100S.08 

1046.74 

1130.18 

6 

6 

906.84 

957.38 

1005.81 

1054.88 

1151.84 

6 

7 

89G.93 

951.7<i 

1006.60 

1061.40 

1171.11 

7 

8 

RH5.80 

946.55 

1007.83 

lonaoo 

1189.50 

8 

9 

875.49 

9U.68 

1007.08 

1074.99 

120H.H6 

9 

10 

866.67 

937.18 

100x01 

1080.U8 

1898.00 

10 

11 

856.60 

988.88 

1000.19 

1065.00 

1288.08 

11 

18 

848.10 

928.91 

1000.73 

1090.54 

12C4.18 

18 

18 

840.16 

935.19 

1010.34 

1096.87 

1865.85 

18 

14 

883.74 

931.78 

1010.78 

10'9.  0 

1977.67 

14 

15 

885.81 

918.48 

1011.16 

1103.83 

1889.17 

15 

16 

819.38 

91\45 

1011.58 

1107.00 

1999.98 

16 

17 

813.28 

912.(il 

1011.96 

1111.30 

1S09.1« 

17 

IB 

807.62 

909.97 

1013.88 

1114.67 

1319.87 

18 

19 

808.88 

907.49 

1012.66 

1117.89 

18S8.16 

19 

90 

797.89 

905.18 

1018.96 

1180.77 

1836.86 

90 

^^^■■VPiH 

MOETALITY    AND    NET    PHEMICU    TABLES.        503                 1 

MORTALITY    AND    RET    PREMIUm   TABLES.                 1 

»<».    4  FKH  CKNT,  DETOSITS  AT                               ■ 

9t.     ACTPAHIES'  UFE  TABLB. 

AOB  10,  TO  DKCURE  (1.                                      ■ 

U 

Ho-UvlDg. 

Age. 

Ho,  UTlng. 

Age, 

Sndowm^M 
DepoilL 

Annniry 

l»po.». 

U«po.lC 

0ia7M 

100.100 

01 

W.I1TB 

SO 

0.030  OSS 

UUHHI 

w,aM 

n 

tSM5 

SI 

0.<UI4St 

oasaoT 

08,nsa 

ISU.MI 

U 

0.314  DUO 

.098  870 

a 

o^om 

SB 

.440  »n 

u!l45  Bit 

u 

ttT,!m 

«."■!■« 

H 

o;-«M  la 

.WIBOB 

0.141  936 

u 

»a.iin 

w 

41,039 

!» 

D.4»IKn 

0138  flat 

u 

K.8W 

3fl 

0.1 71  010 

RMM 

S!4I>I4B'1 

<Mao  747 

18 

SiSS 

w 

84!l« 

K 

o.vaim 

,1«0  4110 

ii.m  SM 

IB 

«).HU 

m 

10 

OJiawo 

.517  4M 

0.1S3  883 

IB 

MM 

71 

» 

a.rasaH 

.101  4M 

It 

(U.S8 

o;il7  887 

«I,»M 

as^TUT 

li 

oiuT  oto 

eiara  141 

oiM  an 

Bitia 

Kjiwa 

S3 

0.S41  1-1 

.on  HIS 

0,  U»7S 

»9,B« 

TJ 

W.IOO 

SI 

O.TM  133 

0.  uaaoa 

VJ^SSl 

30 

0.  on  BID 

K 

«« 

0.  D1T4S 

tr 

8*,'48t 

W 

it'.-Ai 

0^«1  OKI 

■  iiwoao 

U.  110(101 

*9 

St.:m 

lfl,JTT 

08 

.+»B77 

o,'nn*85 

» 

S7.0IJ 

90 

]s.ao 

a) 

Oai4  7M 

4  1157  851 

ODMKIS 

ta 

80,331 

D.tUMR 

.on*  MM 

0.00140! 

a 

S\S» 

ai 

ll|<U« 

n.wttoa6 

»i,4n 

Bill 

3.4a».OT 

lionns 

« 

SiflS 

tm 

4a 

0.»W18i 

B.an77i 

oo»as3 

M 

es,ss 

85 

» 

St.SSl 

M 

4)300 

O.OHOMS 

SI, Bit 

8,^1 

■.nia  Bin 

(,431  7D!> 

0  oie  414 

sn|jS3 

49 

o.tai  a» 

9354  OlS 

00:4  SM 

TS.lM 

DO 

1,310 

40 

0.l5i(«» 

.IS  SKI 

i>.mvm 

BIB 

DO 

300  453 

0.0.10  770 

« 

0.007  sno 

41 

tn 

3.79 

0005  334 

Tilm 

M 

o'la  a« 

AIOISS 

uooaooa 

7i.Ma 

HO    1 

tH 

0,LIS  Ml 

11'!  830 

oonieu 

7I.»M 

»i 

:m4i^ 

o,a3«twi 

TajuB 

61 

ikieauT 

■WJSM 

m 

o'noooii 

.OMEIO 

CUMOM 

T1,«M 

0.030  MO 

.'i-HVOi 

OOBITSB 

70680 

OOilBia 

(1  IMS  MM 

o'twnrs 

V4|«» 

0  711  all 

m»\^ 

KB  an 

D.0fflftO 

oioMSU 

06  010 

«D 

OMsra 

n.5M77« 

0.0*0  SM 

«l,-»l) 

Msn 

n,-«  wn 

oiwTim 

M,4m 

00 

OMOTS 

0  035BBI 

onira 

<i.«avin 

fl0!B'« 

-WIS  no 

0,87a  KM 

llloSl  181 

011.181 

OB 

1 

Wlflll 

0.M9  4IW 

O.OWBTT 

StfiM 

<» 

flrtTIW 

o,MFi  nnn        n.o«i  iwi                 ■ 

U.wn 

o.«o^.   i     o,o«4«                 1 

irnm.—V  The  EnOmimml Drporlt  ladlcatiK  Ibc  dcpMlt  reqalnd  to  rccnre  f1  Uttia                      1 

•pMlllvl.^     Hrt.T».l                                                                                                                                   ■ 

1.  Tfa"  .InniiiCy  Bfjalt  ln<l1«lcB  Itis  deposit  rrqnlrcd  to  •emn  fl  per  anDiim  st  ua                     ■ 

ifter  Ihe  «!wcmiH*  Bin!.    (An.  TUT.  1                                                                                                                    ■ 

8.  Th«  A"-r  ■lue  DtpoM  luillcatin  the  flepotlt  wqnlreil  to  lOCnn  H  nl  i/fo/S  01  or  «Rer                     ■ 

li,,p«M,d._™.                                                                                                                                                ■ 

4.  WhL-n  nsl  rfsmlonn  luvs  heon  compnii-rl  by  Art.  T*l.  the  nrail  ■'  ndlcr  pmmlnBH"                     H 

(Art,  711,  81  HIST  t»  tSrand  .ppmitmalBl.  hv  >  Mln;  »1!  fnr  >nnu»l  Hfr  pfpniluin-.  Kit  for                    ■ 

L'       y 

606       ASSUBANOE    AKD    AKKUITT    PBE1CI0M8. 


79^.      PREMIUMS   FOR   ASSURANCE   AND   ANNUITIES. 

N0TX8.— 1.  These  are  the  *'  office  preminms  "  usuaUy  charged,  allowing  dirldends,  hot 
the  rates  of  different  companies  vary  somewhat  from  these. 

8.  For  insurance  on  the  *'  stock  plan/'  that  is,  wUlunU  dividends^  the  rates  are  about 
SSi%  below  these. 


it . 


LZPB  AaSUBAHOS. 


15 
16 
17 
18 
19 
90 

SI 
9S 
83 
»4 
85 

96 
97 
88 
89 
80 

81 
88 
83 
84 
85 

86 
87 
88 
89 
40 

41 
48 
43 
44 
45 

44 
47 
48 
49 
60 

51 
63 
63 
64 
65 

56 
68 
60 


go- 


.84601 
.26038 
.36r93 
.27476 
.281i9 
.88743 

.993% 
.93J10 
.80517 
.31142 
.31786 

.8ii51 
.831)9 
.SJiJO 
.3(588 
.35347 

.8(5138 
.83951 
.377i»5 
.380  iS 
.39571 

.40501 
.414S7 
Ami 
.4il83 
.44545 

.4.5035 
.4G7.xi 
.47*13 
.49101 
.50U:i 

.51578 
.5i+i8 
.51193 
.55)54 
.5UJ51 

.5<13S8 
.5!Hi0 
.6USa 
.6-27  r5 
.W301 

.e'iSTO 
.69071 

.7iatn 


«j  s  a  >» 


.03^5 
.03358 
.08416 
.08546 
.08i86 
.03720 

.03797 
.0:W76 
.03J58 
.01041 
.04128 

.01217 
.01310 
.04107 
.04503 
.04G11 

.04717 
.04330 
.04945 
.aiOfitt 
.05192 

.05321 
.05456 
.053J7 
.05711 
.05392 

.03049 
.06212 
.06  «2 
.0a557 
.06r33 

smn 

.07125 

mm 

.07544 
.07.-67 

.09003 
.08239 
.0il83 
.08738 
.09007 

.09^!87 
.0<H92 
.10567 


Snfoui  PBExnTxs  fob  a  Dbfsbred 
LiFB  Ahhuitt  of  $1,  BXQXHimrO 


.01498 
.01544 
.01597 
.01617 
.01097 
.0i745 

.01789 
.01086 
.01884 
.01935 
.01068 

.02048 

.aiioo 

.02100 
.0222;i 
.02289 

.02;«X) 
.02435 
.025)2 
.02.")93 
.02680 

.02771 
.02865 
.02.>07 
.03073 
.03185 

.03304 
.0:^29 
.03561 
.03701 
.03819 

.04005 
.04172 
.04348 
.045^15 
.04733 

.04'>47 
.05167 
.06403 
.05649 
.05913 

.0r.l97 
.068-34 
.07543 


4 

I 


2.866 

8.04 

8.218 

a413 

8.613 

8.84 

4.06 

4.846 

4.626 

4.92 

5.^ 

5.578 

5.1)8 
6  }06 
6.'5'J3 
7.106 

7..>16 

8.013 
8.52 
9.U53 
0.613 

10.23 
10.87 
11.57 
12.31 
13.09 

13.05 
14.81 
15.80 


I 


1.033 

2.04 

8.16 

2.28 

8.486 

8.078 

8.783 

8.92 

8.106 

8.306 

a52 

a738 
8.973 
4.226 
4.60 

4.706 

5.0C6 
5  373 
5.7vW 
6.0G6 
6.453 

6.853 
72013 

7.76 
8.2  a 
8.786 

9.346 

9.946 

10.5S6 

11.2(i6 

12.00 

12.773 
13.613 
14.506 


I 


1.24 

1.32 

1.40 

1.48 

1.678 

1.666 

1.778 

1.88 

8.00 

9.1:38 

8.*2<Jd 

8.418 
8.573 
8.738 
2.a)3 

ao8 

a266 

8.466 

3.693 

8.02 

4.16 

4.428 
4.706 
5.013 
5..333 
5.666 

6.01 

6.426 

6.84 

7.28 

7.740 

8.853 
8.786 
9  36 

10.653 

11.388 
12.186 
12.978 


.';73 

.813 
.858 
.003 
.96 
1.026 

1093 

1.16 

1.84 

^a^ 

1.40 

1.48 

1.586 

1.68 

1.780 

1.893 

2.018 
2.133 
8  2ii6 
2.413 
3.56 

8.79 

8.8;J8 

3.08 

3.28 

8.48 

8.706 

8.946 

4.80 

4.48 

4.76 

6.066 

5.40 

6.T6 

6.133 

6.546 

700 
7.48 

aoi 

8.60 
9.286 

9.99 
11.498 


.1   • 

tin  . 
®  o'S'5 


90  6117 

15 

80.46H0 

16 

90.3867 

17 

90  2811 

18 

80.1^5 

19 

90.U445 

90 

19  9616 

21 

lij93»5 

88 

19.^19 

88 

1).R»3 

84 

19.7740 

85 

19.7039 

96 

U.tlHii 

9T 

11».5183 

28 

19  4t»I5 

99 

1J.2776 

80 

191407 

31 

18.9U56 

82 

lasi.i 

» 

H.6881 

31 

18.52^5 

85 

lB.3(r75 

88 

lc{.2i)16 

87 

18.0128 

8S 

17  8610 

S9 

17.6607 

40 

174701 

41 

17.0111 
10  8(li.9 
16.5:^1 

16.29SS 
m  268 
1.V7K.3 
15  4503 
15.1U85 

148764 
14.5828 
11.9860 
13.98K7 
ia6824 

13.8715 
19  7294 
19.0297 


43 
44 
45 

46 
47 
48 
49 
SO 

61 
59 
53 
54 
6S 

66 

08 
60 


EzABFLB.— The  aaaaal  premlam  for  a  Life  Policy  of  $10000  is  .0968  x  1QOOO=|966. 
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703a.  PREMIUMS    FOR    ENDOWMENTS. 


!  10777 


.—IbJImlOupnttnt  ViOuitfaFnteii.    Bnbliwl  Ihe  eriplnoi  inno*!  pnmlius 
I  tinoo.  from  llml  due  for  iha  jstkbi*  uga.    Mnltlplj  Iho  renulwler  hj  lb-  omavnl 
I  ind  dliWlp  Ihe  priHlucI  by  Iliu  prtHtit  premium  (on  U»  HUDo  amoulil)  plaa  KM 
r  Ultt  roIlclsH.  or  <H.»  for  Eudawmcnu. 


608  EXOHAKOE     TABLES. 


EXCHANGE    TABLES. 

[OOXFILID  MAXKLT  FBOX  TATB^S  XODXItV  OAMBIIT,  AXD  THB  BAXKBB*!  KAAAIISB.] 

793.  AMSTERDAM. 

Monet  of  Account.~6  florins  or  gailderB=600  ceDtime8=120  t^ren 
=240  grotes  Fleiiu8li=20  schillings  Flemish =2f  rix  dollars. 

Pab  of  ExcHANaB.~12  florins  9  centimes =£l=94.86f.  Or,  1  florin 
=$0.40.  In  the  United  States  the  quotations  of  exchange  on  Am- 
sterdam are  so  many  cents  per  florin  or  guilder. 

794.  AUSTRIA. 

Money  of  Account. — 1  florin =60  kreutzers.  A  rix  dollar  is  1)^  florins 
or  00  kreutzers,  and  is  a  nominal  money  used  in  exchanges  but  not 
in  accounts.  The  value  of  the  money  of  account  is  that  called  Con- 
Tention,  or  20  Guldenfuss,  in  which  the  Cologne  mark  weight  of 
flne  siWer  is  supposed  to  be  coined  into  20  florins,  a  standard  only 
•^f^  above  the  Wechselzahlung  of  Frankfort  The  currency  of 
Austria  is  of  both  paper  and  metal.  The  paper  money,  called 
Wiener-wahrung,  or  Vienna  value,  is  at  a  fixed  discount  of  about 
60;:^ :  by  which  100  florins  in  cash  are  equal  to  250  florins  in  W.  W. 
Bills  upon  Vienna  are  generally  directed  to  be  paid  in  effective — 
that  is,  in  cash — sometimes  mentioning  the  kind  (as  20  kreutzer- 
pieces,  for  example),  to  guard  against  their  being  paid  in  paper 
money  of  the  depreciated  value. 

Par  of  Exchange.— 9  florins  50  kreutzer8=£l=$4.86}.  1  rix-dollar 
in  20  Guldenfuss= 36.56  pence  sterling. 

703.  BAVARIA. 

Monet  of  Account. — 1  gulden =00  kreutzer8=240  pfennings.  The 
value  of  money  of  account  in  Bavaria  is  based  upon  the  South  (Ger- 
man valuation,  the  same  as  that  of  Frankforton-the-Maiu,  making 
1  gulden =19.86  d. 

Par  of  Exchange.— 12.0551  gulden  =£l=$4.86f. 

790.  BELGIUM. 

Monet  op  Account. — The  official  money  of  account  is  kept  in  fhmcs 
and  centimes  the  same  as  in  France.  But  in  mercantile  accounts 
and  exchange  it  is  generally  in  florins  and  centimes,  as  in  Amste^ 


EXCn ANOE 


TABLES. 


dam — the  denomiDatioDs  of  ecliilUiigs  and  grotea  being  Bomctinies 
need  in  London  Excbonge. 
Fab  of  ExcHASCE.—Tbe  tbted  rclBtive  value  of  the  franc  to  the  fiorio 
is  47}  cendmeg  of  a  florin— 1  franc.    35  frcs.  23  ccntlmeB=13  florins 
9  centimn=40  Bchilliags  3  grotes=£l  =  {4.86}. 


r  AccorKT. — 5  8chwaren=l   grote;  72  grotes=l  riz-dollar. 

The  rix-ddtlar  b  valued,  in  gold,  from  the  old  Frcncli  and  German 
Louis  d'or,  at  the  mte  of  5  rixHlollars  to  1  Lonis  d'or. 

Ji  or  ExcHANOE.— 1  rii-dollar=3s.  a.4d.  sterling =80.T1I-J.  In  the 
U.  S,  tlio  quotations  of  exchange  on  Bremen  ore  so  many  cents  per 
rU  dollar. 

79a.  CANADA. 

r  op  AccouKT. — 1  pound=30  sliillings=240  pence±:4  dollargs 
400  ci.-ut3.  The  decimal  aytitem  of  doLlata  and  cents  haa  been  tecentlf 
introduced. 

B  OF  ExcHARdE. — £1  B3  rtprcscntcd  by  the  Canadian  paper  currenpy, 
baa  been  coniidcrcil  eciuivalent  to  $4  U.  8.  currency,  TLu  silver 
cwinnge,  fumisbed  that  province  by  Enjiland,  Is  8|;(  below  the  silver 
cninapo  of  the  U.  S.  in  value,  their  30-cent  piece  being  worth  only 
10.1937. 


709. 


CHINA. 
tael=10  mace=100  can  darcens= 1000  cash. 

8007  caBb=jEl 


Wis  OP  ExcHAnaE.— 1000  casb=78i  pence  atcrling, 

DENMARK. 

IF   AccorST. — 0  ninrks=l)0  akilling8=l  rigsdaler.     Fur  some 
purpoaca  the  specie  daler=3  rigsdaler=4U  styver,  is  used, 
a  OP  ExcHABOE,— S  rigsdaler  10  sk.=£I=$4,86|. 

For  Bueluad  aod  trrlund,  let  Ureal  Biiuila. 


801. 


FRANCE. 

1  franc=100ci 


1  OF  EscHAsoE— 20  francs  goId^lSa    lOid,  sterling =$3.84.     Or, 
$1=5  frcs.  31  ceatuues,  or  £1=25  frci  20  o 
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810.        FOREIGN    AND   U.  S.   GOLD   COIRS. 

Titeir  Weight,  Fiaeneu  and  Value  at  Amc^  at  Ihi  VkUtd  Statti  Jfiat 

Non.— The  velgbt  li  ilTen  In  Ttot-ooikh  uhI  dBciaul*  of  Iha  laine ;  Uw  ftwuif 
ttuivit  Lu»  mBDy  ]>ntl»  In  1000  in  flocgold;  tbs  nloa  !■  (ba  Intrindc  nhUn  ti1m,m 

Compuruil  u-iili  Liit  umuuat  of  Ins  gold  In  U.  B.  coin. 
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EXCHANOS      TABLES.  GU 

B  W  EicHAHOB,— 13  marka  lOj  sehii.  Sonon    =£1=$4.88J. 
16      "       12       ■'      CT/7Te7ii=£l=$4.80|. 
Or,  1  mark  banco=3S]''f  cenis.    In  the  U.  S.  the  quotatioEia  of  ex- 
change on  Hamburg  arc  so  uaany  cents  per  mark  bauco. 

SOS.  ITALY. 

UoNET  OP  AcconKT.— 100  centesimi  =  l  lira  Itatiana.  The  cities  of 
Milan,  Venice,  Tuscany,  Florence,  etc.,  forming  now  a  part  of  Ihe 
kingdom  of  Italy,  the  money  syBlein  is  unifonii  throuylmut  the 
kingdom.  The  former  lira  Auetriaca  bad  the  eame  value  as  the  30 
kreutzer  piece  or  one  thirtl  of  an  Auatrian  florin.  89  lire  52  cente- 
rimi  were  equal  to  £1,  or  I  lini=8^  In  Tuscany  80.00  lire  were 
equal  to  £1,  or  1  lira=7.8d, 
OF  ExcHANOK.— 2S.30Iire=£l=f4,86J. 

106.  JAPAN. 

r  Accotmr. — 1  1(obang=4  ichibus  or  itzebDa=lSOO  cash. 
Ias  of  Exchakoe. — 800  it2cbue=100  Mcsicen  dollan,  and  4^  dollara 

=£1=J4.80|. 

SOr.  PRUSSIA. 

iSET  OY  ArcouNT. — 1  Prussian  <ioliar=30  ailrer  groschen, 

'ah  of  Esckanoe. — 1  Cologne  mark  weight  of  fine  silver  is  coined  into 
14  dollars;  hence,  6  Prussian  dollars  27  silver  ^'roachcn=£l=$4.80|. 


AccouiTT.— 1  nil)lo=lt)Oeo])eca.  Previoua  to  July,  1880,  the 
Banco  or  paper  nilile  waa  used  as  the  money  of  account,  reckoning 
100  wiver  rublcH=350  paper  or  bank  rubles. 

i  at  ExcnAHOK.— 1  eilrer  ruble=37id.  sterling.  At  Odessa  the  rata 
of  exchange  on  London  is  still  generally  made  in  paper  niblea,  in 
wbieh  the  par  of  exchange  is  3340  paper  rublea=£100  sterling. 

800.  SPAIN. 

HHT  OP  AccoTTKT. — 80  renl8=3  escudo9=l  dnro.    For  commercial 
pnrposea  the  Real  ia  principally  used,  eubdivided  into  100  ceutenot, 
:iB  or  ExcaASOE.— 100  RealB=£l=H80I. 
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810.        FOREIGH    ARD    U.  S.    GOLD   COINS. 

Thar  Wtight,  Fmmm  and  Tabu  a*  JmqmI  ai  the  UniUd  Slatm  JfhL 

Hote.— Tbs  welf^t  I*  ^rea  In  TrOT-ooDcea  UkI  dediMk  oT  tha  mbu  i  tb*  iDMiMi 
■howe  liuw  DUST  piru  In  1000  ■»  fln>  jiokt  ihe  rilne  li  tb*  iiitrlo«te  nkUra  fatal,  •* 
Goin|>u«d  villi  iticjinioiintaf  AiM,)^  IntT.  S.  cola. 
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811.        FOREIGN    AND    U.  S.    SILVER    COINS.                                  H 

A»  AMat/ed  at  tJu  UniUd.  SUifet  Mint.,  the-  hnaU  ••/  valuation  being  $1.33^                    ^M 

per  oana  of  tlandardJiTiiHei:                                                           ^H 

KcrtB^Wnlehl  In  IVojr  maa» ;  fiocneu  In  IhonHttdtt*.                                                                        ^| 
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AMERICAN  OR  U.  S.  WEIGHTS,  MEASURES  AND  MORET. 

NoTM.— MoBt  of  the  following  are  also  a»ed  in  ICngUind  and  the  Brltlab  ProvlBOHi 
The  Metric  System  is  also  aathorized  in  the  U.  8.    (Arts.  80T-81O,  and  tffi.) 

812.        LINEAR,  OR  LONG  MEASURE.    (Art28L) 
Used  to  compute  disUmeea  in  any  direction, 

TABLB. 

12  inches  {in.)  make  1  foot .ft. 

3  ft.  •'     lyard yd. 

6J  yd.  **     1  rod  or  pole nf.  op  p. 

40  rd.  **     1  farlong .fur. 

8  fur.  ^     1  statate  mile mi. 

BQUIYALBNTB. 

mi.  fur.     rd.        yd.  ft,  in. 

1  =  8  =  820  =  1760  =  6280  =  63860 

1=40=220  =  680  =  7920 

1  =   6i  =   16^=   198 

1  =   8  =   86 

1  =   13 

Scale  of  Unitb  :— 12, 8, 6^,  40, 8. 

Ilbo: 

8  barleycorns         make  1  inch tued  by  ^oemakgn. 

4  inches  "     1  hand "    to  measure  harem. 

6  feet  "     1  fathom "  ''       d^pthMcAiU, 

1.15  Btatute  miles  ''     1  geographic  mile. .   "  **       dietaiyDee 

3  geographic  miles     "     1  league. 

m  statute         "         **  S     ^®^^®- 
860  degrees  "     the  circumference  of  the  earth. 


m 


813.  MARINERS'  MEASURE.    (Art.  281, 4) 

TABLE. 

6  feet  make  1  fathom. 

120  fathoms  "     1  cable  length. 

51  feet  (nearly)  "     1  knot  of  "  log  line." 

1  geographic  mile  makes  1  knot  of  distance  at  eea. 

Note.— The  namber  of  knot!«  of  the  log  line  ran  off  in  half  a  minute  indicates  the 
ber  of  knots  of  distance  a  ve«t>cl  goes  per  honr  The  log  knot  is  commonly  made  of  about 
6i  fiithoms  to  ran  off  in  28  seconds^  to  avoid  danger  near  shore  by  keeping  the  ship  bdiind 
her  "  reckoning." 

814.  SURVEYORS'  LONG  MEASURE.  (Art.  281, 3.) 

Used  to  compute  land  distances  and  areas.    A  Ounter's  chain,  tMch  is  the 
measure  used  by  surveyors,  is  four  rods  in  length,  and  consists  of  100 

TABLE  OF  LINEAR  DI8TANCB8. 

7.92  inches  {in.)    make  1  link.  ...I. 
25  1.  "1  rod  or  pole,  .rd,  otp. 

4  rd.,  or  66  ft.,     "     1  chain.,  .ch. 
80  ch.  "     lmiie...mi. 

33 
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BqUIYALBNTB. 

fni.     eh,        rd,          I.  in. 

1  =  80  =  820  =  8000  =  08860 

1  =   4  =  100  =  792 

1  =   25  =  198 

1  =  7.92 
ScALB  OF  Unitb:— 7.92, 26, 4, 80. 

815.  CLOTH  MEASURE.    (Art.  281, 2.) 

TABLE. 

2^  in.  make  1  nail no. 

4  na.       "1  qnarter qr. 

4  qr.       •*      1  yard yd. 

5qr.       "     1  Ell  English M  K 

BQUIYALBNTS. 

yd.        gr.        na.         in. 
1    =    4    =    16    =    86 
1=4=9 
Scale  op  Units  :— 2^,  4, 4.  1    =     2i 

KoTB.— The  unit  in  common  use  is  the  yard^  and  this  is  snbdiTided  into  the  binaiy 
lealo  of  halves,  qnarters,  eighths,  and  sixteenths.  Imported  cloths,  etc.,  are  estimated  by 
Qfte  square  yard,  to  which  lineal  yards  are  reduced  according  to  the  width  of  the  doth. 

816.  CIRCULAR  MEASURE.    (Art.  282.) 

Used  to  determine  localities,  by  estimating  latitude  and  longitude;  also,  to 
fmeamtre  the  motions  of  the  heavenly  bodies,  and  compute  differences  of  time. 
M  dreles,  of  whcUecer  dimensions,  are  supposed  to  be  divided  into  the  same 
number  of  parts — as  quadrants,  signs,  degrees,  etc.  It  uUl,  thertfore,  be  evi- 
dmU,  that  there  can  be  no  "fixed  "  dimensions  of  the  units  named, 

TABLB. 

60  seconds  {")  make  1  minute. . . .' 

60*  "     1  degree  ...• 

80^  "     Isign 8. 

12  S.,  or  860'  "     1  circle (7. 

BQUIYALENTS. 

1  =  12  =  860  =  21600  =  1296000 

1  =   80  =   1800  =  108000 

1  =    60  =  8600 

1  =  60 

Scale  of  Unitb  :— 60, 60, 80, 12. 

817.  SQUARE  MEASURE.    (Art.  284.) 

Used  to  compute  suffaees  or  areat, 

TABLB. 

144  square  inches  {sq.  in.)  make  1  square  foot. . .  .sq.ft. 

9  sq.  ft  "1  square  yard.. .  sq.  yd. 

80i  sq.  yd.  "     1  square  rod .sq.rd, 

40sq.  rd.  "     1  rood B. 

4R.  "     lacre A. 

640  A.  "1  square  mile. .  .$q.  mi. 


? 
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BqUIYAIiBNTB. 

90. mL    A,         B.         90. rd,        H-U^  mfi*  «g. !». 

1  =  640  =  2560  =  100400  =  80^7600  =  S7§78400  =  4014489000 

1  =   4  =   160  =   4840  =  48660  =  6273640 

1  =    40  =   1210  =  10800  =  1568100 

1  =     801  =  2721  =  80204 

1  =  9  =  12M 

Scale  of  Units  :— 144,  9,  dOi,  40,  4,  640.  1  =  144 

818.  SURVEYORS'  SQUARE  MEASURE.  (Art.  284. 4.) 

TABLE  OF  A^EAS. 

625  Bqaare  links  («g.  I.)  make  1  pole P. 

16  P.                                     "1  square  chiin.  .«g.  eh, 
lOsq.  du  "      1  acre A. 

640  A.                                      "1  sqoare  mile. .  .«^.  mL 
86  sq.  mi.  (6  mi.  square)       "     1  township 'ip. 

Hon.— 1  aq.  mi.  makM  a  Section  (Sec)  of  GorenimeDt  land,  and  the  section  is  sob> 
diTided  into  qnarten,  each  qoarter-eection  containing  ISO  acres. 

EQUIYALEKT8. 

ss.  mL      A.  9q.  fh,  P.  $q.l. 

=  86  =  28010  =  230400  =  8686400  =  28O4U0O00O 

1  =   640  =   6400  =  102400  =   64000000 

1  =    10  =    160  =     10000 

1  =     16  =      1000 

Scale  of  Units  >-68d,  16,  10,  640,  86.    1  =      685 

819.  CUBIC  MEASURE.    (Art.  285.) 

rM  to  compute  the  amtnU^  of  sotft/  tubttancea  or  volume  of  ang  9paee;  ilt  i$ 

9om4;timee  ctUled  **  ootid  "  m&uure, 

table. 

1728  cubic  inches  (cu.  in.)  make  1  cubic  foot eu.ft. 

27  cu.  ft.  "      1  cubic  yard. cu.  ^ 

16cu.  ft.  "     1  cord  foot xd.fL 

128  cu!  ft!  ^^  \  -      1  cord  of  wood. .  .ed, 

24JCU.  ft.  "     Iperchof  stone.  .PcA. 

40  CU.  ft.  **      1  ton  of  sliip  cargo. 

50  cu.  ft.  of  square  timber  *'      1  ton. 

EQUIVALENTS. 

CM-  ft,      CU.  in. 
1     =    1728 
Scale  of  Untpb  : — 1,  1728. 

820.  TIME  MEASURE.    (Art  290.) 

Vwd  to  compute  the  patmge  </  time. 

TABLE. 

60  seconds  (sec)  make  1  minute m. 

60  m.  "  Ihour An 

24hr.  -  Iday da. 

7da.  -  Iwe^ ic. 

865tda.  "  lyear yr. 

10  TT.  -  1  decade 

10  decades,  or  100  jr.,  ••  1  century C. 
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BQUIYALBNTS. 

yr.      dik  hr.         min,  hc, 

1  =  3651  =  87d6  =  626960  =  81667600 

^  =   24  =   1440  =   86400 

1  =    60  =    8600 

1  =     60 

Scale  of  Unitb  :— 60,  60,  24,  865^. 

NoTS.— It  iB  coBtomary  to  reckon  80  days  or  4  weeks  to  the  month,  and  IS  months  to 
the  year,  but  this  is  not  accurate.  TSrelTe  eoJenctar  months  make  a  year,  but  these  months 
are  not  of  equal  lengtli,  as  the  following  table  will  show : 


1.  Janoaiy    has  81  days. 
8.  Febroaty    ♦»    S8    " 
8.  March        ''    81    "* 
4  April  "    80    *♦ 

6.  May  "    81     " 

a  Jane  ''    80    "* 


7.  Joly  has  81  days. 

&  August        *'    81 
9.  September  *'    80 

10.  October       »»    81 

11.  November  **    80 
13.  December    *'   81 


The  common  year  thus  consists  of  866  days.  Once  in  4  years,  howerer,  one  day  is 
added  to  February,  making  866  days ;  and  thus,  each  year  averages  865i  days.  The  longest 
year  Is  called  Bissextile,  or  Leap  year.  Centuries  divisible  by  400,  and  other  years  divi- 
sible by  4,  are  leap  years. 

821.  LONGITUDE  AND  TIME.    (Art.  291.) 

TABLE. 

For  a  difference  of  There  is  a  difference  of 

1"*  in  Long 4  m.  in  Time. 

V       "      4  sec.     " 

1"      "      A  Bee   " 

1  hr.  in  Time 15*  in  Long. 

Im.       "       15'       " 

Iflec     **       16"      " 

Non.— Atftf  dilforenoe  of  time  for  places  ea^  and  Subtract  it  for  ptaoes  W€ti  ot  nj 
gheoplaoe. 

822.  LIQUID,  OR  WINE  MEASURE.    (Art  280) 
Ukdfor  fMoturing  liquids  ;  such  as  liquors,  molasses,  water,  etc 

TABLE. 

4  gillfl  {gi,)  make  1  pint pi, 

2  pt.  "     1  quart qt. 

4  qt.  "      1  ^llon gal, 

ZUad.  "     Ibarrel bU, 

2bbL  "     1  hogshead hhd. 

SqUIYALBNTB. 

hhd,      bU,        gal.  qt.  pt.  gi. 

1  =  2  =  63  =  252  =  504  =  2016 

1  =  8U  =  126  =  252  =  1008 

1  =   4  =   8  =  82 

1=2=  8 

1  =  4 

BCAIJB  OF  nHiTB>-4,  2,  4,  81i,  2. 
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86  galloiui     make  1  barrel  of  ale,  beer,  or  milk. 
64     '^  **     IhogBhead     "  " 

48      -  -     Itieroe. 

2  hogaheadB    **     1  pipe,  or  butt 

2ptpe8  "     1  tun. 

823.  APOTHECARIES'  FLUID  MEASURE.    (Art  286,  &) 

Uttd  i»  mirifi^  liquid  mMcmt§  if  m§amn%* 

TABLB. 

60  minima  (fl|)  make  1  fluid  dradm. . .  ^3 . 

8f3                    «      1  flmdoance.. .../§. 
16f3  «     l|»iit O.COMorJtfi.) 

80.  "     IgaDoD Om^.  (C^^ivt.) 

BqriTALBKTB 

Omg.       O,         fl  /3      m 

1  =  8  =  128  =  1Q24  =  61440 

1  =   16  =   128  =   7680 

1  =    8  =   480 

1  =    60 

Scale  op  U^nrs:— 60,  8,  16,  8.     Nora.— One  flBldoiiikoe=4fiS.6B44Trq7gitiBi 

KorB.~Tlie  mdnkm  is  a  drop  of  pore  water,  aad  is  eqaal  to  about  A!W  of  ^  gndnTragr. 

824.  DRY  MEASURE.    (Art.  287.) 

Umd  for  ukeamrimg  €trtid$$  nai  liquid;  as  grain,  fntit,  mUt,  etc 

TABLB. 

2  pints  (jtf.)  make  1  quart qt. 

8qt  •*      1  peck i»fc. 

4  pk.  "1  bufihel oil. 

S6tHL  "     1  chaldron...  eA. 

EQCIVALBNTB 

eh.  hv.  pk.  qt.  pt. 

1     =    d6    =     144    =    1162  r=  2804 

1     =        4    =        82  =  64 

1    =          8  =  16 

1  =  2 

Scale  €fF  Ujfrre:— 2.  8,  4,  86. 

KoTK.~1  gmL  Wine  Measure  oontain*  SI  en.  tn.,  1  gaL  Ale  or  Beer  Meaanre  (iieul7 
oUolcrt*^,  «l  en.  in.,  and  1  bo.  iXSOt^!^  ca.  ia. 

825.  AVOIRDUPOIS  WEIGHT.    (Art  288.) 

Utd  totceighaB  coarse artide$ ;  as kap,graiM, groceries, tcares, etc., and oB 

meUds,  excepi  gold  amd  sHcer. 

TABLE 

4371  grains  {gr.)  make  1  ounce os. 

16  oa.  •*     1  pound ». 

25  lb.  ••     1  quarter qr. 

4  qr.                    "1  hundred  weight.  .cuL 
20cwt  **     ItoQ T. 


WEIGHTS     AND     MEA8UBE8. 

BQUIYALBITTS. 

r. 

etut,         gr,           lb,              oz,                gr. 

1 

=    20    r=    80    =    2000    =    82000    =    14000000 

1    =      4    =      100    =      1600    =        700000 

1    =:        25    =        400    =        175000 

1    =         16    =           7000 

1    =             487J 
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Scale  of  Units  :— 437i,  16,  25,  4,  20. 

NoTB.— Vabubls  Value  of  tbx  ToN.~The  Ton,  which  is  used  varloiulj  as  a  de- 
nomination  of  weight  of  2000  or  3240  pounds,  is  also  sometimes  spelled  Tan,  thoogh  this 
latter  orthography  nsnaOy  indicates  a  liquid  measure  of  86S  gallons.  The  Ton  of  9000  lb.  ia 
called  the  '*  Short  Ton,''  and  that  of  2si40  lb.,  the  '*Long  Ton,''  used  in  U.  S.  Customs  and 
in  England.    The  Ton  varies  in  different  places,  as  shown  in  the  following  table : 

Maryland Ordinary  Ton 8000  lb. 

^^       Usual  Coal  Ton 2240  " 

"        Miner's         "     2470" 

France  Commercial''    2166.41b. 

*'      Metrical        "    2204.7" 

Spain "  ♦*    20U2     *» 

Portugal "    1766.8'* 

Holland (Butter)        "    47tt     ** 

England Coal  "    140peckfl. 

The  Ton,  of  shipping,  in  the  United  States  is  40  cubic  feet  In  China  and  India  60  cubic 
liBet    In  Portugal,  73.3  cubic  feet.    In  France,  50.84  cubic  feet    In  Hamburg,  88.21  cu.  feet 

S2ii.  TROY  WEIGHT.    (Art.  289.) 

For  weighing  gold,  silver,  jeusels,  and  liqucr%, 

TABLE. 

24  graina  {gr.)  make  1  pennyweight. . .  ,pwl, 

20  pwt.  "      1  ounce az, 

12  oz.  "     1  pound lb. 

BQUIYALBNTB. 

lb,  az,  pwt,  gr, 

1     =     12    =    240  =    5760 

1    =      20  =      480 

1  =        24 
Scale  of  Units:— 24,  20,  12. 

827.         APOTHECARIES'  WEIGHT.    (Art.  280, 2.) 
Used  by  apothecaries  and  physicians  in  mixing  medicines  by  weight, 

TABLE. 

20 grains  {gr.  xx.)  make  1  scruple. ,,,^ 

8  scruples  ( ^iij)      "      1  dram 3 

8  drams  (  3  viij)       "     1  ounce J 

12  ounces  ( J  xij)        "      1  pound lb 

BQUIYALENTB 

lb  5  3  3  pr. 

1     =     12     =    96    =    288  =  5700 

1     =      8    =      24  =  480 

1    =        8  =  00 

1  =  20 

Scale  of  Units  :— 20,  3,  8,  12. 
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WEIGHTS     AKD     HEASUBES. 


828.  U.  8.  MONEY.    (Art  292.) 

TABLE. 

10  mills  (JT.)  make  1  (5ent et.oi  f, 

10^  "     Idime 

lOdimM  "     1  dollar 2>.  or  |. 

.10  dollars         "     1  eagle E, 

NoTB.— The  miU  ia  not  coined,  bat  ii  only  a  unit  of  compatation  and  aoconnt;  and  tke 
tSme  is  a  coin,  bat  is  not  nsed  as  a  onit  of  compatation  or  accoant,  the  doUar  being  eqail 
tolOOcts. 


829.  BOOKS  AND  PAPER. 

Namea  of  ^ererU  tiua  of  paper  made  by  maddiMry, 


Double  Imperial, 

32  by  46  inches. 

Imperial, 

22    by82indifi8. 

Double  Super  Royal,  28  by  42      " 

Super  Royal, 

21     by  28     « 

Double  Medium, 

23  by  26      " 

Royal, 

20    by  25     - 

« 

24by87i    " 

Medium, 

19    bv24     - 

« 

25  by  38      " 

Folio  Post, 

17    b5r22     " 

Royal  and  Half, 

26  by  29      " 

Foolscap,  (about) 

12i  by  16     « 

Imperial  and  Half, 

26  by  32      " 

Crown, 

15    by  19     " 

A  sheet  folded  in  2  leaves 

is  called  a  folio. 

« 

4 

"              a  quarto. 

or  4to. 

M 

8 

'*            an  octavo. 

or  8vo. 

(« 

12 

"             a  12mo. 

« 

18 

"           an  18mo. 

it 

24 

"             a  24mo. 

it 

32 

"             a  32mo. 

NoTB.— Da  estimating  the  sice  of  the  leavee,  as  above,  the  doable  mediom  sheet  is  takn 
as  a  standard.    Cop jists  estimate  Arom  75  to  100  words  per/oMo,  or  Hngk  pa^e. 


830. 


MISCELLANEOUS  TABLE. 


12  units 

12  dozen 

12  gross 

20  things 

24  slieets 

20  quires 

2  reams 

5  bundles 

100  pounds 

196  pounds 

200  pounds 

66  pounds 

14  pounds 

21^  stones 

8  pigs 

2  wev8(8281b.) 

12  sacks  (39  cwt.) 

8  inches 

4  inches 

0  inches 

18  inches 

22  inches  (nearly) 

24  feet 

8  feet 

ITon,— See  Art  S8T,  %y  for  weight  of  giain,  etc 


ake  J 
<« 

I  dozen. 
I  gross. 

t€ 

I  great  gross. 

tt 

L  score. 

II 

I  quire  of  paper. 

« 

[  ream. 

« 

I  bundle. 

t€ 

I  bale. 

U             1 

>  quintal  ot  flfh. 

** 

L  barrel  of  flour. 

«             1 

[  barrel  of  pork  or  beef. 

t( 

[  firkin  of  hvtUr. 

€€ 

[  stone  of  iron  or 

lead. 

tt 

I  pig 

tt 

I  fother. 

tt 

L  sack  of  MDOoL 

H            1 

last. 

«< 

[  palm. 
[  nand. 

tt 

*t 

I  span. 

« 

[  cubit 

« 

[  sacred  cubit. 

»«            1 

L  military  pace. 

tt           1 

I  common  paoQ. 

BAILBOAD     FBBIOHT. 


521 


8^Jk. 


RAILROAD   FREIGHT. 


TABLE  OF  OB068  WEI0HT8. 

Tkt  ArtUitrnfUtt/Md  art  BUUd  (a  actual  wHghU^^f  po89^ 

TaUs  bdow  whm  U  it  not  eonvenieni  1o  wtigh  thtm. 


Ale  and  Beer. .,. 890  lb.  per  bbL 

u  »*        , ,  .  , .  ITO      **      *  ** 

^         "  !!!!!!*.'.!'.*.*.!!!ioo 

Applee,  dried %i 

**      ffreen 66 

"  »'     IBO 

Barley 48 

Beans,  white 60 

''      castor 46 

Beef «M) 

Bran 90 

Brooms 40 

Backwheat fit 

Cfider 860 

Charcoal 29 

CloTer  Seed 60 

Com , 66 

**    in  ear 70 

•*    Meal 48 

»*       **    290 

Bees 900 

Pfth 800 

Flaxseed 66 

Flonr 900 

Hemp  Seed 44 


*k 

*  '* 

t» 

bn. 

t( 

u 

»» 

tl 

bbL 

i» 

bn. 

it 

»( 

it 

ti 

t» 

bbl. 

«( 

bn. 

»( 

doz. 

(( 

bn. 

»( 

bbl. 

«t 

bn. 

u 

ti 

tk 

tt 

»» 

ti 

t» 

tt 

i» 

bbl. 

** 

ti 

»t 

tt 

»4 

bn. 

»» 

bbl. 

i( 

bn. 

Highwines 860  lb.  per  bbL 

UnugarianQraaaSeed....    46     '^     bn. 

Lime 900 

Malt 88 

Millet 46 

Naila 1Q8 

Oata 89 

OU 400 

Onions (TT 

Peacheti,  dried 88 

Pork 890 

Potatoes,  common 160 

♦♦  "       60 

"        sweet 66 

Rje 66 

Salt,flne 56 

"      "  800 

'*   coarse 850 

**    in  sacks , 2iK) 

TimothySeed 46 

Tnmips 66 

Vinegar..... 850 

Wheat 60 

Whisky 860 

One  ton  weight  is 9000  lbs. 


it 

tt 

ti 

bbL 

bn. 
tt 

tt 
it 

tt 
it 
it 

bn. 

bbL 

bn. 
it 

it 
t« 

bbL 

it 

tt 
ii 

bn. 
it 

it 

tt 

ii 

it 

i» 
ii 

bbl. 
it 

it 
ti 
ii 

MCk. 

bn. 
Ii 

tt 

tt 
tt 

bbL 
bn. 
bbL 

832,     ESTIMATED  WEI0HT8  OF  LTTMBEB  AND  OTHEB  ABTICLES. 


Non.—From  18000  to  90000  lb.  is  considered  a  car  load  in  most  places,  each  car  itself 
alao  weighing  about  90000  lb. 

WSIGHT. 

lb. 
LxoHT  LunBSB— PIntf,  nemlock  and  Pofiar^  thoroughly  seasoned, 

per  thousand  feet 8,000 

**  *^         Black  Walnut,  Ath,  MapU  and  Cturry^  per  thou- 

rand  feet •....    4,000 

Mnmnc  lATMBVBn-Pine.  HenUoek  and  Pbplar^  green,  per  thousand 

feet 4,000 

**  ''         Black  Walnut^  Maple^  Ash  and  Chtrry,  green, 

per  thousand  feet 4,600 

"  *'         Oak.  Hickory  and  Eim,  diy,  per  thousand  feet,    4,000 

Bkatt  LuxBEXt^C^'iit,  Hickory  and  JE7m,  green,  per  thouMind  feet,    6.000 
**  ''  Oak^  Ulckofy  and  Bcm^  part  reasoned,  per  tbou- 

sanifset 4,600 

Hoop  Poles.  f>ei«>nned,  <98  feet  car) 

'*  srn'-n  *'       "       

Btaybs  aitd  ll2 adino,  sea!>oned,  (28  feet  car) 

*'  "  green,  *'      "       

Oak  Bark,  greou,  per  cord 8,600 

Hry  " 9,500 

Sbxholss,  green,  per  thousand 875 

"  dT  *•  875 

Lath,  per  thouMmd 600 


AM^T  roB 
CAB  LOAD* 

Feet. 

6AN> 

6,000 

6,000 

4,000 
6,000 
4,000 

4,600 

4  fleet  high. 

8       »* 

4  »* 
8 

5  cords. 

7      ** 

55  M. 

TOM. 

40  M. 


Brick,  comraon.  per  car  load. .. .  41b.  each.  6,000 

■B o ^»  ti  A        ii  Q  nnA 


ti 
it 
ti 


6 


Fibs  Brick, 
LiMS  AND  Coal, 

COKB, 

Band,  nercuMcyard 8,000 

Gbavel,                      8jno 

Stork,  nndres^ei,  per  cubic  jard 4,000 

*'       T>ercarl(Ma 

Stage  Coaches      4.000 

TwO-norpB  C.VRRIAGBa 8,000 

One-hor(«e  Wagons 1<&00 

SofOLB  Slsighb 1*000 

Cattlb *.  S>000 


8,000 
960  bo. 
600  »' 
64  en.  yd. 
6      " 
6      ♦* 
90,0001b. 
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HOKET,    WEIGHT    AKD    HBASURB. 


TABLES   OF   HONEY,   WEIGHT.  AND  MEASURE 


OF  Tmi 


PBIHOIPAL   OOMXESOIAL   OOUNTBIES  TS  THE  WOELD. 


NoTB.~We  are  Indebted  original] j  to  the  Pablinhen  of  ""  Wkdstsr^s  <5oTT7rnNo  Hoim 
DfonoNABT  *'  for  the  aae  of  the  foUowUig  admirably  armnged  Tablet^,  which  will  ue  found 
of  great  value  for  reference.  Many  valuable  table<»  are  given  in  the  lo^i  edition  of  that 
worlc.  The  mark  a  in  the  following  uble j  signifle^  €ae^  :  e.g.,  the  Chiuosc  reckon  in  taeli, 
each  tael=lJ  mace,  each  mace=lJ  candareens,  each  candareen=10  ca^h.    ^See  Art.  SU.) 


AXSTESDAM  (See  Nithbblahm). 


833. 


AirSTBIA. 


iChitf  CkmmsrcicU  CUy,  VnmrA.) 


fl. 
10 
0 
0 
7 
4 
1 
% 


Money. 

krt 

0 - 

ao = 

«* = 

0 = 

40  or  1  ducat    ....  = 

0  or  1  eilvor  fl  >rin  = 
Oor  1  dollar.. 


In  Silver. 
£  8.  d. 


0  SO  or  1  zwanzigor.  = 


1 
0 
0 
0 
0 
0 
0 
0 


0 

1 

0 

18 

9 

3 

4 
0 


0 
0 

1 

6 
4 

0 
0 

8 


•4 

0 
0 
8 

0 
0 
0 


1  florin  is  eqivil  to  60  kreatzens. 


c.  m. 
810 
343 
OJ  OrV 
307 
85  8.^ 
484 
9tS8 
16  1/, 


Gold  Ia  at  a  pre:nia.n  a-4  compared  with 
silver,  while  paper  money  is  at  a  diacoaut 
of  aboat  13  per  cent 

W3i^ht8  and  Ueaaores. 


Austrian. 

100  commercial  lb 

Istaro 

1  polonick 

1  elmer 

Ibarile 

1  ell  woolen  measare. 
leUsUk  


Bnolibh. 
133  4 ^  lb.  avoirdp. 
3  ai  Winch,  bush. 
0.881  " 

1')  wine  gallons. 

3  i.6  in. 
35.3  in. 


»» 


Or  more  particularly — 
Weight. 


pftind  (lb.) 
vlerdlug... 
uuzcn    .... 

loth , 

Ateiu 

saam 


4  vierdlng. 

4un£en. 

2  loth. 

4  qaentchen. 

301b. 

375  lb. 


Slaasure. 

IfhM    =    1.03713  XT.  8.  ft. 
1  nalt    =    4j  miles. 

Orain. 

84  maaBsel  =      1  metz. 
80  metz       =      1   mnth. 
1  math      =    68.88  U.  8.  bn. 

834.   BAVARIA  AND  BADEN. 

CPHnclpal  Commercial  CUg^  AuesBUBo.) 


Slonc^y. 

fl.  krt  £  B.  d. 

18   Oat  par =  1    0    0  = 

086 =010- 

0    8 =001  = 

10   0  gold  10  guild,  p.  =  0  16   8  = 

6   Ogold  6        ''  =084  = 


c.  ra. 

ft4  0 


$ 

4 

0  84  3 
0  Oi  OA 
4  03  8r', 
8  01  tf  A 


fl.  krt.  £ 

8  80  silT.  8|flor.  p*ce  =  05 

6  85  or  ducat. =0    9 

8  42  or  crown  thaler  =  04 
1    0 =01 


m. 


s.  d.      $  c. 

10  =  I  41  lA 

3  =  888  8A 

4  =  101  8A 
8  =  040  8A 


1  florin  is  equal  to  00  kreutsers 

Accounts  are  kept  in  gul  icn  a  60  krentzer 
of  the  30  gulden  fUss,  so  called  becan^  the 
Colore  mark  of  flue  silver  Ih  worth  only 
3)  fl.  AngsbuK  currency,  while  all  other 
8ou:h  Oermau  States  reckon  on  the  81  gnl* 
den  fhss. 

Coin.— Gold  (old).     1  Caroline =18*.  6d. 
English =$4.41. 
k  Caroline =tls.  8d.  English =$2.«. 
1  double  maxd'or='^4H.4d.  English =$5.84. 
1  max  d'or=13i>.  3d.  Enurliith=$2.92. 
1  ducat  (new)=9s.  4d.  Ellgl)^h=^$3.a4. 

Silver  pieces  of  8}  gulden,  1  gnl  len,  i  gol- 
den. 1  kroutzer,  8  kreutcer,  all  in  the  81 
gulden  ftiss. 

WeiTiht. 

1  pound =660  grammes  French =H  pound 

avoirdupois. 
1  c  wt.  =  10)  pounds = 8,800  loth  =  18,800  quent 
1  Aus^sbun;  marc =16   loth  =  M   nneut=3S6 

pfehning=3,(i48 grains  tiOy  Englibh. 

measure. 

The  fbot=llJ  inche^4  En'^li'»h. 
1  ruthe=10  feet=130  zoU   or  inches =1440 

lines. 
1  ell=3i;  feet=88!  inches  English. 
1  klafter=6  feet=6?  feet  E..gll^h. 

For  Corn.— 1  scbeOcl-G  bushels  1  gaOon, 
En^liitb. 
1  schelrel=6  metz=13  vlertcl  -4S  maas. 

Fob  Liquors.— Wine,  1  eymer-=o^  maas. 
Beer,  1      "     =no     »' 
1  mass=l^  pints  English. 


833. 


BELGnm. 


{Principal  CbTnmercial  Ci*y,  Antwerp.) 

Money  (at  par). 

ft",  cts. 

25  121 = 

1  Vi = 

0  10 = 

8*5    0orl<^li  Leopold = 
10    0  or  10  franc  piece  = 

6    0  or  5  franc  piece  = 

1  0 = 

1  franc =100  centimes  (eta.) 

Weights  and  measures  the  same  as  1a 
France. 

1  quintal  (old)=1031  lb.  av. 


MOSET,     WEIGHT     AND     UEASCItE. 


P 


Tba  DnlC  U  ibe  rele,  u 

Conr.— Gold  dobra  s  IS.BDDrcli-^tlBi 
McU  dobn  a  a.-iuj  n:t<i=^.(W 
Mutda  a  4000  relt^-K.TG. 
Sflvor  pleceo  of  l-JUO  nii!=il.ui);  4B0 
=*aij;  lt»  ri>U=(U.<». 
Bank  Nolei  m  worlb  li»>  Uibd  ppocls  by 
■boat  oae-iblril. 

Riciiaage  on  LoodoD,  SOd,  aMillne  pei 
iDflru  In  bank  acXM. 

Kxchangg  un  Furls,  (r.  S.IG  tu  b.  8.90  per 
lOUOrcli.  "^ 

WslBht. 


aumdr.  emtnldi.  rubin,  jimtIh,  etc., 

m  *ald  b;  Uib  qallois.   Topuva  by  Uih 

-■■" -T  aBewmpnlii*  i  a  qnllau^  a  4  gniiM. 


l»(lbot)-l  nwt  Bng. 
'  Hhno^Sl  Inchss  Bng. 
I>ni{i=a  viia»=3t  corada*-10  pabnta. 
Iinpi^ll  jardi  fine. 
1^^  (mile) =4,  niilea  Eng. 
Otnoi,   Itioa,   Corm.   Ac— I   mayo^ 
hnegu,  «uh  l)uiee*='<  ■Inaelraa. 
1  majo^Wi  bnobeld  Bng. 
1 1hnega^U,  gtL 
Wnra.— The  name  at  In  Portnt[«l. 

Kon.— The  metrle  lyrKjin  nf  wolj'''*  a 

_ipa«iirin  wa"  artonl&l  In  l?"a.  ani  hi>o«T._ 

eompuKiry  In  I'm;  li  irn"  p»rl  In  offlrlal 


pDlaltOD 


md  III  Ibfl  OuBtama  Tariff  or 


S3a.  bsuubwice  urn  RANOTsa. 

Itiaeipal  Cbmnwrrlof  CUUm.  BsumwicB 

£  «.  d.      tc.ta. 

..=-  1    D  0  =  4MO 
.=0 1 0=QWB 

.  =  0    a  1  =D(UM 

B    0    0  or  Dli]^  "     s  0  IS    1  ^  a  Ul  S/l 

0    1    OorlVpfan'gTi'  I  0    0    lt~0M6A 
1  Uialcr  u  uiioal  la  U  gnncbBa. 

ssft.  OASIZ. 

Iqiiintsl=4  arnibat  (or  100  lb.)  of  S  Blana 

100  lb,  'C>»tlllaa=]flll  lb.  aiolr. 
Ommen  Smniih  lb.  =  aboot  1  lb.  arolr. 
i  vara  (yd.r=-»ara  Bob.  jd. 


1uIl:in<I  or  England. 
oOlrlolly  determined  that 
wrro  oqual  lo  IttS  Bugllsb 


841.  CHINA. 

(OininwMal  tl'lM,  Curroa,  AaoT,  tie.) 
Uimey  (by  wsighl). 
1  Ufi  or  Hang =S«\  p.  troy. 

=  ianiareorii:in, 

candanigci^siacastiar^abuiit  1  CL  D.  8. 
Th0  fa4h  la  a  copiKr  coin,  ani  It  baa  aA 
ipmcialed  hh  id  reqalro  1400  caih  tu  equal 

lit  known  at  gycte,  la  ueo3  In  li 


«r. 

BBSHZV. 

lO<u<lfattltniJ>uaaa<fOirm 

Moiier. 

*^r**-             -  f  n  n  -  ! 

s  and  ex- 

— l»  reckoned  Bctortlrr- to  Oianrte* 

paid  per  onnn  for  Hponlib  dollan  In  Lon- 
don, an-t  lo  worth  M'l  more  per  oe.  :  thna, 
-  Ibe  dollar  be  ralaed  ai  OOil.  per  on..  Um 

ieI  la  va1ns4  at  «ad.  ■  I  MS^TIie^.  neroa. 

oramonly  TIT  Hu>l>=IOOa  9oiinl«h  rtnlam. 

Tbeflnnnevnrnildaiidallvar1-a*tlni*l(>d 
l>;  Height  In  IM  Injoa  Of  tmif^.  Oold  la 
— 1  ..  -nirrchandlae  In  reft"!"'  Inf*  of  • 
relifhl.  the  larrm  haling  10  laela, 
n  uHKu  Ane  {A  pnria  beinff  alhiyl. 

Sycee  silver  la  about  W  loncb  One. 
Woteht. 

OoM  and  itlTr  an  welshrd  br  Iho  nttr 
a  1A  taeU  a  10  maixT  a  100  candaraeaa  •  lOU 

100  taela  =  IM;  iroy  ot. 
For  M«BoniHi»«B.— 1  laBl  =  l'  ua.  aiolr. 
i™itv  =  i«iaM.  =  l'  lb,  avoir. 

m  Mltieo^UII  lb.  aTOlr..  w  MO. 


B  dwt.  la  gt.  troj. 


I 


524  MONEY.     WEIGHT 

Iioag  MeuuT*. 
I  mtU  arsU(ft.)=ia(i>'vi>  (IncbM). 

Thootl  or  rL  hu  sbvat  lUi  tiirliiltiini  ftir 
dlDbrsm  imipmct.  TM  cammcrcWl  Man|F 
^lOcAl— 141  Sag.  Inctte*. 

The  Chlnew  nte  Stb  iHftrenl  ftwl : 
For  DUIbMDktlct  =  ISi  lochci  Eiucllah. 
ForbuUden....  =  !»,', 
ForMiBliieer*...  =  Hi  " 

ForlrSle. =  isj 

Forurtir. =  Hid  " 

1 11=  in  blbODiii  or  10  IMt  of  the  enflnMn 
=  |aruJEDGll^DiUi!. 

I.UU1  Keaaure. 
1  Mntr^lOO sq.  cbl  =  ItS'IM  iq.  tl. 
I  mow = CO  tputg. 
Tbn  niil)>li  ConrnlBM  ctudird  li 
lpH=WlDCll»  Edi, 
IrAonAslI  pn^iiochl;  boncB 
lrw)w=7,M6*q.  R-Bug. 
CapKoity. 

ito»=ioshi[is=iibodn(Bd. 
S4g.  SEmUSE. 

(/V*ikI/io/  Comiiunial  atj,,  Co«nnU0K«.) 

rie«l..k1L  _£  ii.d._i  c.  m. 

0    V.'.'^""'.'.'.'.'.'".  =0    1  0  =D«1 

0  m =0  01  =oo«oA 

7  l»orIClirl«'Ddor=0  IBS  =««»,% 

1  Oar  1  ipeclsa  aUr.s  0    4  4  =  1  04  r,V 

1     0  ...,. =0    ts  =0M4,-i 

0  IRorlmtrk =  0   alHOOBI 

1  rl^buik  dolBr  !■  equil  lo  BU  Pkltllngn. 

t  i^ibank  dilsrcl    Bp«<(Hl>lir=S  muk 

baaco  In  Bunbnn. 
1  rlnhuili  diili>r=9>.  sa.  Bnellnh. 
I  auuingsl  bnUngi^limira  MOt 

Bink  nota  In  •pecle  lUkr  arc  fr«ely 
■I  IQO  r|wcle  dilar  IbrtOOrinbink  ilali 

Tbev  dnw  gemn^j  on  HitinblirR  41 

London  ti>  W  rlEKbanii  dnhT  Tnr  £1  kiJ 
Kiehingo  on  Pyir '->  " —  '■  " 

WelBhU. 

ltlH=1.ttf. 

1  qiilnl=ia  ort=TT  er. 

I  HUid^LaO  anhil^l.'Kn  lb,  ivdlr. 

1  MQIuir^im  R>.)=IIO.aU  lb.  ivolr, 

I  cninmeK*UMl=t  loii*. 

1ian.lfl 

OrOci'V    s      SIM6I7.  e.  bg. 

■■  Rror     =    M  TIM  U,  B.  «ilL 

"  Ilnfar  =  M  M70  lb,  tirolr, 
■'  Cwl     =      l-OC  C.  B.  bn. 

Thf  iinir  ftiriAM  iml  •llvsr  Is  t&c  Daalib- 
Cnl'^ETKa  mnrk?^llKl.lftB  gr.  tttjy, 

Tbn  nnii  ft>f  cvlfl  Ib  tha  URinliarg^lelogae 
»p-.  gr.  Iror, 

Measure. 

icDblklbd..' s  I.WIBcn.R. 

Nsn.— Tbo  V    B   Coatora  Uoma  Ttiat^ 
UoiiB  V117  lomcwhil  from  these. 


AND     U  BASUBE. 

S43.  EAST  IBDIES. 

I-rinripnl  Omtvurrial  (Ilia,  BonuT,  Bn- 

Uooey. 

lO  S  0 =10    0=^8,0 

0  8  4 =0  1    0  =0141 

0  0  8 ,=00    1  =0  0«OJV 

IK  0  0  KoM  mobur,  =10   0  =T  01  9 

1  0     Ompeeska.  =01  10|=O4SIA 
D     B     Ob^rupfC  =0O11t=0BSU 

I  rapen  1>  eqiul  to  16  aniiaa  or  W  plD*. 

Mora  lanlcalarij— 

1  rnpce =      4qturlBi& 

IquBitet =  lOOreai. 

I  pauurhisa  ....     =      9  nipsta. 

I  gohl  mohnr,.     =     IS  rapH*. 

NoTK.— Tbo  umit  ud  re*  vu  not  calaBd, 

WaUilit. 

1  masnd  (Dtctoi?  maond).  a  40  tren,  ■  II 

1  miiutid^Tl  unvndn  IQ  annFu  amlrdnpoU. 
1  enr^iu:  annus  BTo1nln|Hil>,    The  haaaac 

w'olghl  )<•  10  p,  tl  hoHlcr. 
L  fkFa=IOini>M  a  S*gnin>.cn'4pBiiklio*. 
1  »lm  =  i1>i(  gnlut  Iroj  Rag. 
L  iubi=.IHO  giBint  Xtiij, 

BoRiha|r  iDSund  «  40  Hwra =n 

S  :  :::::::  :SL 

B«Keilflutoi7tiiinDd =  711 

Banbaj  candr  a  W  mamida —^Zi 

^•Ai%»      '■'■'..'.  =m 

Tmraucore '      =W0 

tS  Inrhrn  Kna.    1  eai=1  jtiA  bg. 
l.uOO  i.-Dblia^l|  mite  Eng. 
■  fold  :j  Ihr  khabooo  of  ID  mamida 
ilKnaUpaUlaa.    t  paDle=W  poimda 

—      >iTal(  a  B  pnil- 


dy  or  «4  allocln 
^rw=l»biubili 


In  Bi 


»  8);gU<h. 

laud^-S  patabiua  Ifladow- 


11*4.  Eom. 

((bnuMr«laiari«.Ai 

K(/ne7  (at  par), 
phx.pnr.  £  «  d.     ■  «.  m, 

01    &   =1    no  =4Ma 

s     0 =0    1  0  =0»l» 

n   IT   =0  01  =oo»o^ 

no  Oenldoeviieqiiln  r^o  10  4  -keoo^ 
IS  Op11vern«wriiit=0  g  4  =n  S)  ft^ 
4  nnllTargntab....  =0  il^ossiA 
1      OplaMie cO    0  tt^O  00  OA 


WEIGHT     AKD     MEASURE. 


II  plMBWn,  ctaieilj  In  Bpab.  dullan 


■  Ik  Ctim  1  plut<!r=M  niper*  or  33  pan*. 
|.   Oooi,— DucBliUi)  a  ID.irrlBclaa  SD.uiBglci 
"         K  U,  mjiDouUi  a  W,  uul  lumubou  t  Uu 
para*.  Alw.HiuarUiiKn.aaaiueccliiul 

K  149  HllDll. 

OMlQu  li mU bj cantaro*.  tcouUro^llSlb. 

I    OMTu'aiKl  Cotton  ■»  loToU'ed  In  Upan.  dol- 
lar*. (Htur  i;ou.ls  in  B^piian  pUaiui" 
m  London,  d3  plaetert,  mi 


■■  '-~-UMDta=4(nderbeni=t.7aB'Mt] 

L*re7<Nht=W)drrlioin=s.a5in 
■■   of  A]auuu]ria=2.B>Si 
J"T.-  .,     ^iaockl8h(o«iol 

li|M«iii{rola]aafKOT'l=l.a»lb.... 

j Tin  tanrar  or  *u«   li   of  B3  dllTe 

^H   mltfUU,  vorjlflB  trom  Xi  lu  UO  cum 


I      For  jrttriini"  milalu  ami  iJntrmncg  1  dor- 

Usaiare, 
pnt  ordnli  (dDrDt)=4  ahdali  or  rnb  a  0 
kcnt. 

l*Ton  dlfforenl  tlnrltofpl*  In 


TorkloU  plk  {fbr  clatlil^W.aliMbeii. 
pikandBtah  "  -  lj.3  IiicIil's. 
Uqillda.  1  ^lrbeh=IT.<ni_IJ.  ( 


of  CBlro=M 


For  Uqulda.  1  n][rbeh=l> 

Fur  grain  1  ■rdebl)  of  Cal 

migli  too  okL 


of  wbeal  n 


a*X.  FBAHCE. 

(frindpat  Oomnurcial  CUf,  PiHU), 
JtnUicSfUm.    (Ana.  aOT-SlO.) 
Mooor  (■(  par), 

-.    S  c.  m. 


HeciwramiBC 

uriLonioa.  avoir. 
Kllnj^ranuao  or  fcUo, 


.  =    MISS  oz.  It 

.  =      t.3M  lb.  AT 

.  =    ai.UUlb.  AT 
.  ^  tM.4Ulb.av. 


vatvi  in  Uit«D  an  tha  ttmUaiiuiaul  uull.    It 

«  Citiled  a  gnmnHi. 

:  nijTiiig™niniii=  10  kllogr.=100  liettogr.= 

l<IDUd«ajjr.=IO.OaOgminines, 
,  gramine  =  10  dedgr.  =  100  MPUei.  =  1000 

aT4  gmmiDn=  l  lb.  tmr- 
4B8|  GTammea^  i  lb.  avoir. 
Ueunre. 
Long  Uiuun. 


CsDUiuSlre =         0.)mn  " 

D4cini4iro =         a.lBr«i  ■' 

iljin a       W,3I«n  " 

DAcamiltra =       Sa.awilj  tMt 

tlMtomairs. =      MjWIOI    " 

Kllomiire s    WBB.IBBM  yj. 

U]iHamdtru =  lOUWI.IIWiM  ■' 

or  B  milw.  I  fDrlons.  W  polea. 
myriain4t«  =  iOkl1oniJir«=1l»  hMtemi- 
trcFi^  ICm  dMam.  =  10.000  malrgi. 
mJtr«=tO  iiii.'lmim>=10D  ceutlmjtr«a  = 
1000  milUmltrea. 

The  miln  U  tbo  IO.OOIWIOO1I1  part  of  the 
arUtcni  meridlsa  qnadintil. 

1  iDhre=3S/,  In.  Bng. 
1InD0-=l  mTrlameln9=a!  Kng.  mllea. 
anna^fll  la.  Sag. 

IStamnttf  OapaAtv. 

MiUltre ^    0.nei03  en.  In. 

CaotUltrs =    O.MUi3 

Dfallitre =    B.I0£1) 

ZUni[acii.dadmltn)  =  eiiiaUS 

or  t'lm  wlna  plata. 
Dfcallirr  • ■- 


....  =    8.B8nm. 
gaL,  n  imperial 


Kill 


t.fMI  Wlocbeater'bi.. 

lllm =  JS.J1T1 

and  l!irlii«  gntlon- 


MjriuUtre =.aBa.|-Weii.  ft. 

PoRWnra.Ao.— llltfe=.lenhkd*clni4lrB. 
mrclillira^lil  kllol.=l<XI  lieciol.=UUU  d«- 
cal.^lO.DOOlUraa. 

llltt«^iadiwl].=iia()centll=IO»Oalltlt. 
SapTfiiiat  Ma, 


'  iiDn-oMO    - 

or  S  arret,  I  n»d.  SS  pcrchea. 

JiM'lin =       .I'.MIT  00.  ft 

.'"JmncBbicmaire)  =      SVSIM 
IMeuiiro. =    ffiS'lUtt 

S4a.    TEUnPOBT  OX  THE  KAIff. 


J 


KEY.     WEIGQT    i.XD     UEAEl'RB. 


-»tlDib=ISO  q» 
ut'%  llgfat  It) 


.1|ill5lln«. 
Bag. 
Snil.™nloll=»T|ln.Eng. 


le  Oerauui 


nMll.T=aTinsU.  It  gil.  Euc. 

fUiIcTr=6  ODBie ;  1  4riiclE=a<itim. 

a4T.  eSSKAKT. 

Soc  Badin.  B«viir<ii,  OmineD,  Hamlniri;, 
PniDi-Uanil  Fmnbfan  on  Iko  UmIu  for  old  do- 
DDmliKtionii  of  mnuuy,  wi.'l);lii  and  Dicamrfl. 

Ths  Bold  cohiOK  wloale 
Slatcg  uid  AdiIjU  In  (hr 
Iialr-erDim.     I    ddIod   crown   c«nwna   lu 
gninime*afflMt[i'ld*Ddi*  rained  >t«e.Mai. 

TliE  BUndinl  of  illvvr  colna^  In  nol  aal- 
fbnn,  M  appeua  Dulur  dUnii'eui  HMm. 
Wel«ht. 

The  Dnit  or  wflchl  L-ommnn  to  ill  llie 
t^nil,  eqiiiil  to  Uiu  half-illogiamoie^  1. 1IM3 1 

1  Bollpfuud     =    aO  floLILoth. 

1  (oUcentner  =  100  EOUptliiid. 
Hml  aftbe»Ia<»hsTe  adapted  wtlieiiall 
of  vtElshl  fnr  taiiiaat  the  momi^inil  nf  SOO 
erammsa  (ume  u  loUpniDd)  In  plice  of  ihe 
FrUfiliui  mark.  lUd  lUa  IiBabdJTidcd  Into 
10,000  at.  The  Mandanl  of  «ln!i«e  for  Iho 
dlinrntlilateBliiaaftillDw*:  itamim^ind 

IfUr  fonbim  Gpnnan*i.  into  4>>  Aiintrian 
iDiin*  nr  gnldeD.  v  U]I«  Ittt  Soath  Qerman 

84».        OREU  SRITAni. 
(.PriadiMl  amunerdat  CHg.  LomoH.) 
Monajr. 

The  ^Btlona]  CnnmcTor  Great  Britain  Is 
irHin}  i/Onrr-  Tbe  Poimd  SleHIug 
la  represflnted  bj  a  gold  cola  called  a  Sof- 
•rdan.  and  Ita  contant-houaB  vii1ii«  in  the 
Dnl)«d  StitM  !•  And  b^r  1>«  at  t4.U.  The 
Mritwlc  THUS  rf  tbg  AmM^  TiriM  Mmie- 


charged     I'bt 
London  of  £1 


If  jaa  bo;  ■  b:ll  of  i;<x>d>lil 
J,  OD  wbltn  il«i  .iuiy  in  itiii 
-Dniilr;  It  U  pec  cent,,  aiiil  lni[torI  th«o,  nn 
lar  al  Ihs  cSalooi^iuiiHe  »b  put  Ltiut- i>u  siM. 
>r(UI.    WnatiacaikHlLLe/nrHiliieof  Uu 

fmndiUiildKliiUieLtuliiM  Siaiw  In  M.Wt. 
he  par  *>lne  of  Cha  uouiul  lii  London,  la 
American  ciutsbcjIbHSU  TWilKtnreiKa 
hetia'eeu  (he  jior  raine  of  the  potiud  •lorUiijF 
In  thlacaBDtn|tl.4itliuiditiciu:iiLalTaIiw[o 
na  hen,  il  [he  Hme.  VI  t  [luuna  aietllni:  In 
LondOD,  I*  called  lln  AiMtnaM.  TIm»,  If 
picbange  on  LiHidm,  In  New  York.  Ih  V  pn 
cenL.  a  putind  alarllne  \r  tranli  (J.M).  and 

Freight  biUa  tot  eoo^  by  Mu  nrv  pataMa 
•t  (l.ta  the  ponnd.  vUch  l>  8  per  ceou  oa 

B.m;,  BxchaBgeanLondmilaai-nnnjTla 
por  cent,  la  Kaw  Yori:.  i.e.  a  punud  tier- 
UD£  Id  Londen  la  vortli  $4Mt  aud  T  W  10 
per  cent,  addlttooal.  In  New  YDrtneariT. 

to  the  precodlnit  and  nillovloK  Tabloa  the 
Poand  Hlerllnslfeallmatedat  fJ.SI,  ilbein 
nndiirfttnd   thai  Ito  commereliU  ntm  m 
(OinoliiiiH  hlghnr  and  aomeUmsa  lowtt. 
tl  =  £.XIH8»  ir  fl^t^^I- 


UifaUHBCi. 

2 


^pper;  the  alxpenee.  titling,  

llvpr;  FDcereiud  andcalDea.  euM. 
ThcEn^KhTiblcnorWeigG^U,! 


Tbe    Kncllsh    bnpfrlal    ffaUon    oontabu 

17.374  en.  Id,,  thna  DUklit;  S  wine  giUaoa 

^miMicanl=abont  fi  Imp.  in]. 

The  SlamlanI  In^ninl  BiaM  canlaln* 
t:iS.I1Bcn.  In.,  tbuii  making  N  WindMitin 
buabela  (Amorlcaii)=abaui  &  Imp.  * 


=  »«! 


..=0   0 


=0  oft|=otTaB 

llolOOleptae. 


IdrBGhineli  eqnnllo  lOOI^taa. 

Weiriit 
3  melrie  nfftem  lia>  hpffl  adopleil,  !>■( 
pt«llisd  to  diitlni^jBh  1^  hi 


UONET,     WEIQHT     AND     UEASUBE. 


SSO.   BAXSUBO  Um  LUBECS. 

lOmunartal  CttienifGEEjiAaY.j 


WeKht. 
Il>inini1=1<l)  01,  KTOlr.  Bng, 
J  1  poiin(]=mo'liii4qnmL 
I  IcintliiirrTllllI'.^lftilh.Eng. 

mt  lUp  pOBiMl=>|  ein.=:X  Um  pomd, 


... dlfRirenl  nunMbelnK 

iDntsiMl  oUba  franc  lh>  flra  nt  1(0 
ImlhaMd;  biMladottbftaBanmmt 
Ibe  cAlkarai'ima  :  tnMout  at  Ihe  mftr*  the 
nvfm  ;  innlcad  or  Uie  Utitarf  ihe  iBart,  rta. 
TliP  romier  Papal  SUtei  parll;  n'  '  '*-- 
nid  RiinLiD  moDe]',  the  rcado  a  10  i 
bujifcclil:  I  iciuloiitl.ail. 


ThB  ttd  cnrmrey,  "'•■I'l  !•  •""  lufjelr 

[•(hI.  la  Uie  kohanc  a  4  llEchnp  a  1000  tilcu. 
1  kobang  =  |].SS. 
Ice  or  Ian]  |-V07H>3tU  moDmaa  10 


lycn  =  ll.no. 
1  rlB  =      !ooi. 
Ths  imfd  CDltig  ara  thp  1  ii« 
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HONEY,    WEIGHT    AND     MEA8UBE. 


The  lUver  colne  are  the  fi,  10,  SO,  and  60 
Mn,  and  these  are  legal  tender  only  for  an 
amount  not  exceeding  10  yens. 

NoTS— Another  silver  coin  la  need  in 
trade,  called  the  ye  gin,  ^hich  has  about 
the  ralne  of  an  old  Mexican  dollar,  bat  is  not 
legnl  tender.  The  copper  coins  are  tiie  am, 
ha^-een  and  rin ;  these  are  not  legal  tender. 

Weight. 

1  plca]=1381  lb  avoir. 

1  kin =100  monme=.017Ib.  avoir. 

1  monme=10  pan=97.01  graina. 

1  pun =10  rin. 

lijoo= 116^  graina. 

1  sasislO  sang. 

1  sasi=11.9S8  Inches. 

1  T\=m  tsJoo=8.668  mQes. 

1  ^}oo,  or  niasa=0.4601S8  galkin. 

SS8.  TiTBERTA, 

Weigh  ts  and  measares  the  same  as  throo^- 
oat  the  interior  of  AfHca,  viz. : 

1  Gondar =  7.74  pints. 

1  Massaah  ardeb =  8.82  gal. 

1  kuba  (chief  liquid  measure)  =  1.78  pints. 

SS4,  MEXICO. 

{CMtf  Commercial  dtiee,  Mxxioo,  Ykba 
Cbus  and  Taxfico.) 

Money  (old). 

dols.rmls.  £  s.  d.      $  c.  m. 

16  0  or  gold  doubloon  =3    6  0  =15  78  0 

8  OorT  '*  =1  IS  6  =  7  86  5 

4  0  or  i  "  =0  16  8  =  8  88  2A 

1  0  or  xV         "  =0    4  0  =  0  96  8* 

1  0  sil.dol.  (Sreais)..  =0   4  8  =  1  00  8A 

0  4  "   i  dol =0    8  1  =  0fi04A 

0  2"    idol =0    1  0*=  0  25  8t», 

0  1"    iilol =0    0  6^=0  12  63', 

1  dollar  i»  equal  to  8  reals. 
1  peso  a  8  realx  de  plata  a  4  cuartos. 
1  pe9c=l  dollar  U.  8.  currency. 
The  pla«>ter  or  duros  of  1883  and  1884  are 
about  6  per  cent,  less  value. 

Coin.— Gold  doblones  a  16  daros. 
i,  \  and  i  do. 
Silver  daro9  or  dollars,  i,  i  and  }. 
Roa\e«  and  i  reales. 

The  unit  of  the  new  colnajye  is  the  silver 
dollar^  peWy  or  piaster  =\Wi  ccnt«:?: $1,066. 

The  new  silver  coins  are  1  dollar,  60  cts., 
S5  cts.,  10  cts.,  and  5  cts.  The  new  gold 
coins  are  pieces  of  20, 10,  5,  %\  pesos  or  dol- 
lars, and  the  1  dollar  or  peso. 

20  pesos = $19.66  U.  S.  gold. 

Note.— The  fineness  of  each  piece  is 
stamped  on  It :  the  legal  fineness  of  silver 
coins  belo!?  9022  thonsandths,  and  of  gold 
coins  875  thousandths. 

"Weight 

The  Spanish-Castllian  weicrhts  and  meas- 
ures are  used  with  some  modifications. 
25  libras  (pounds) =1  arroba. 

1  tercio  Cof  indlffo  or  tohncco)=160  libras. 
1  carga  (of  tobacco)  -  from  800  to  425  libras. 
1  monton  (of  ore  at  Mexico) =3200  libras. 


109|Tanui=100yd.U.  8. 
60  oq.  varaasl  eetijo  or  afaniid. 


( =1  moreen. 

•<  s0.86S4  acres  XT.  S. 


SOOOtq.  varos   , 

(s8B.086areBFr. 

1  cava]]erla=10&48  acres. 

1  81110=6.781  eq.  miles. 

8  almadessl  eoartiUa. 

4  caartilla8=l  fimega. 
IS  fhnMasai  earea=l&9  U.  8.  Inu 
The  U.  8.  bo.  ts  also  nsed. 

1  barrU  of  floar=196  lb.  net. 

"        wine= 19  or  90  wfne  gaL 

llhsooof     *•   i=5plntBU.8. 


SSS.    WAFLBB  AHB  8ICILT. 

(^rlinelpal  Oommercial  Cl/ies,  Napub, 
Palsbmo  and  Mkbsxna.) 

(For  Money,  see  Italy.) 

Weiirht. 

1  cantaro=100  rotoli  a  88}  onde. 
1  rotolo=  1.9648  lb.  avoir. 

The  libbra  for  sold,  silver,  &c,  has  19  o& 
860  trappesie,  7900  acini. 

1  llbi>ra=10  08.  U  dwt  troy. 

Measure. 

1  pa]mo=19  onde =60  minuti=120  pnnti. 

1  palmo= 10.415  in.  Eng. 

1  canna=8  palmi= 8.89821  yards  TJ.  a 

Corn.— -1  carro  a  86  tomoU  a  9  mecxettl  a 
8  qnarte  66.75  U.  8.  bn. 

WncB.— 1  carro=2  bottl=94  barrlIi=14IO 
carafl!,  in  the  country  1584  carafll. 
1  bari]e= 11.524  gal..  1  caraflro=l.V  pints. 
1  carro=276.5e  U.  S.  gal 

Oil  is  sold  by  the  salma  a  16  st^i  a  966 
qnarti  or  1586  misurelle,  and  weif^  abont 
825  lb.  avoir. 

1  quarto  in  measure=!|  pint 
1  sti^a  in  moasare=2.9  gal. 

8Se.     THE  KETHESUkNLS. 
(Principal  Commercial  City,  Amstxbdam.) 

Money. 

lgulden=100cents=1s.  8d.  Eng.  =  $0.4084. 
5cents=l  stniver=ld.  £ng.=$O.0SOA> 
2i  guUder8=$1.00. 

Com.— (lold  pieces  of  10  nnd  6  milden. 

Siver  pieces  of  3  and  1  gulden,  50,  25, 10 

and  5  cents. 
Old  gold  coin.— Ducats  weighing  52}  grains 

Eng.,  double  ducats,  ryder8=14  gulden. 

Butter  is  sold  by  the  ton,  which  difll^rs 
froTSi  the  common  ton =886  pounds  Holl.  1 
pound=lT*f  avoirdnpois.  1  ship>poond=SOO 
pounds. 

Exchange  on  London,  19  g.  16  cts.,  more 
or  less,  for  £1. 

Exchange  on  Paris,  2  Ar.  10  cts.,  more  or 
less,  per  gulden. 

Weight  and  Measure. 

The  Netherlands  adopted  the  Frendi  met> 
ric  System  of  Weights  and  Measares  in  1810, 
retaining,  however,  their  old  desimatione 
for  the  same.    Madi  conAision  having  re- 
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monum,  wiui  pernUHililB  ant  of  (Us  nJil 
denomliisUiMit  during  (be  llnl  tep  jmra. 
TbiM  Uia  prlu^pkl   uew  and   (oldj  lumet 

■fBtlM 

Klloinim..tPon4) ..=     J.S05lb,«T, 

Meirp  (Kl.ej  =    Sy.Sl  Imhoi. 

Kllomiite  .(MyO =  10B8  jBrdu, 

An (VlBrUuta  nwilB}-  lin.A  iq.  fd. 

HabUn...(B[iDil<)r) =      117  Hcres, 

flUn. (tCluarl. =    SfiJI  en.  n. 

l.TV  pibU. 


(V»l) = 

mib.  (oldt^toaBUIb.  aTOlr. 
1  kbm  O'qnU}-*  iiiken^tl 

1  ibm^-ll  gsL 

100  mtngleisS  irlna  goL  orl 

Thar  Mil 


E»l- 


Fmch  bmiMljr  by  hbd.  of  SO  TlarUli 
Bwr  br  hbL  Ahm)  or  1»  mInglFt, 
TagMobli  olla  bj  ahui  i>f  IXd  mluglo 


Fnncb  wine  br  bbd,  or  tao  mlngleH. 
BpBnlab  uul  PorUunuHi  wins  by  pipe  of 
—      .1.  i.^.j.  v_  KLj  -'"-ierteta. 

let. 
HMu«  uj  >.>ui  or  lOj  £u^.  gaL 

«S7.  irOBWAT, 

(i^fodpoi  Commti-.iiil  CUv.  CnRiBTuBi. 

n.dol.tfclL  £   e.   d.    |  c  re 

4     7B =1    0    0  =*  SI  0 

0     « =0    1    0  =0»iS 

■  S  N'orlmsrii'!!.  ^0  0  D^^O  ID  l! 
b-l  0  tpaelo  dollir.  =0  i  4  =1  Dl  8. 
■•     Worlrlsab.  doL=D    a   I  =U  Nl  4 

M3      ihmHj =0  0   OJ=(tnii) 

Fl  apMlB  dallac  la  eqiul  M  liO  lUUIngi. 


Imll  =     I.GgmlliH). 


I 


(cm. 
=  DS9  71 


I  lonuu  =      10  k< 
VTelsht  And  Ueaaturo. 


iKBittaib.orisr....   =  in  IT.  B,  Incbei 

*«»»" \    =    VmTm^.S. 

Hotb.— Tbi  RBFFlin  welgbti  uid  nKti 


j^^^      PEKIT  [See  Soutb  *»»»"•■> 
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SAO.  FOLAim. 

Ij^inipal  OmuHtrciai  CUg,  Vxan^.) 

lor.gnMoli.  £  b  d,     (  o.  n 


..  =0    I 


=au< 


..  >=o  0  1  =uu±oiy 
1.  =0  >  a=»M^ 


.orljf  the  ffolden  H  flO  ffTKwbm  ] 
iKUiauu^lO.lllcenlii. 


Ifffljfo. 


g  of  Ibe  PoUib  naUaniil  Bank  of 
ibsn^  on  London,  83  Polish  guldm 


WelKht. 

1  ftiiit  (ni.)=l«,'.  onncm  8«lr. 

1  rani  llh.)=iai  oonce^  troy. 

1  lb.  ^  ItJ  OE. =^  loUi=  UBt  dnme  ■  S  •crnpka 

1  ci>iilnor=3  PtonB»=l()0  lb.=»ri  lb.  Molr. 
Wuol  U  Mild  by  Lbe  Btone  ur  Si  lb. 


S=5ml'^'.Ki. 
e=HplnlKDif. 


The  rrt  l»  tbe  i 
noorelg^I  inlln 
OiUmllnUslci 


, .  .  ,>u«  tbe  cniOa  (Drown) 

Tbe  UDW  silver  coiua  ue  die  B  toaioea,  or 
KO  roll,  lbe  1  loKlOeii,  L  and  4  Uwlau. 


The  rartner  di 


1|  uldcnu*do=l  new  ct 
WelS'bt 
TbB  milrte  Eyvtcin  or  welotii 
ortH  baa  hmo  ailopicd ;  I 

lis 


ID  roUowi 

rU=Mar 


ir  llbn  ai>.). 


cwrnnDloK. 
ll1bra=1.0U 

I  BTTobli  or  Uh 

:  mnrco.  gold 


m-hon'e^lflO  BrraloU. 


j-  =  lSonp 
Hemaura. 

.)=I1  pollegldu,  >  a 

'.<xerr  ft.  d.  b. 
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BeeUdlOB 
■  mllhu 


=  l»IWllD. 

=.IIK>1  U,  S.  mllB. 
^  1  millut  (anuU  mDe). 
=  lJ181JBlt.  B.  iolle«. 

Iter  IdKuuiti.— 1  niolo=lB  Bintnu,  a  • 

SaelKB.  ■  «  melm  ilqatlrea,  ■  ^  quani 
oluvua.  ilHlamlDiL. 
1  l^un  of  ZKAdh^  I.Kit  U  S.bn. 
IDOXT&n  nnja»nrBt=TOi  lUw  memiire 

Liqtira  Mi*«ub«.— 1  <lmnde=*  poM.  ■  8 

l«lmBilolDLHlJon  =  l.«iO,  S-gd. 
J  toDelndit  at  wloc^a  pipw.  ■  8D  or 
■Imuilee.    lBilmade>  =  l  baHL 
""'  ■       >jiorl4«boii=fln«I 

PBUB8U. 


fi  «1    OeoUI  Pnderm  =0  1G   «=-■<»  S,^ 
1    D  OkllverUulnr,  ±0   »   1^0  74  6^ 
D    1    OBllbergro«:Ii'n=0    0    11=0  0*8,', 
1  tb«ler-au  silver  groKhen  •  U  (itenalng. 


*  of  S,  1.1.1, 

. ,irnoteKtJn."»,M','l"llE'MO  Ui»i«  tttcl; 

UksB  in  ibe  wliole  ot  GcnuuDj  tor  their 

RxcliATi^  fin  Londtm,  fi  tlul^n  B5  gr-.  more 
or  l8ii«,  tor  £1.  Do,  PMtin,  ft.  3.T5.  mure  or 
Isaa,  per  Lholor. 

fpoand=:IS7i^grammBftPretich^lt\  ponnc] 

lcwI.=l10ponnd>Pr.  =  ll3/t  lb.  ivair. 

1  lul  ((hluplDK)  !•  *.<X)0  poDTidr. 

Wool  Is  HilJ  b>  Ibe  elcln  of  n  uoandii  = 
»!pguiid...oIr. 

Coll  nnil  silver  sre  sold  br  the  n 
in™,-     -  -     ■  -^   -■ 

The 


iarVif  =  afegr 


d  br  rhe  mark, 
ij  BiEbifli. 


-1  dwi.  ?;  grmiufl  ijoj. 


I  fwiuln  u"klis(b.]t. 


For  i-hlpiiinc  wtlicht  thr  a&lt  1«  lb*  « 


iinllle  =  T&UD.  t«.lndM>, 


M.4  incbn. 

bnccia  per  la  UIp  ((II  Ibr  lliKn)=K  to 

pwt~l  mlrila,  a  IWO  huL 
1  iDlellD'.SHft u. e.  ulV. 
1  rnSbio  oniuia=^4.iat>cr«. 
'  mbblo  or  ci*1n  i&Wa  bn. 

barile  nf  wlnr^SI  bucnil  c  IS.41*  P.  B.  ^ 

eonu  of  oU^tHO  tH)»iUi=4&U  V.  H.  0I~ 


Masco  v.  Bio*  'Qd  6niw*-t 

oohte  or  n>bc1=loa  copwta,  &  1  dlcai 

.  Mmlam  •ilver«olD  rDDt>lB=(.Tn3t. 
loIdi>l«[olPorhiilf-loiperlBl|nild)=OM 
1  new  iiUtole  or  balt-unperl*!  (iIdcb  UP 

t3.Ull4. 

iidiivrial  aacal  (ttal<»=)0  PellA  Ootta 


MONEY,     ■WEIGHT     AND     MEA 


L4  qnir.  Eiut 


I|iood=«"   =8u.1lalb.  IT. 

1  lMn»wiu=ia  iHi«i>=3ei  IS  lb.  BT. 

B3roi)ili=t  WD.    1  tihlii  lul=a  long. 

CTlw  [aul=eu  solDtiilck.    liiiL-tedgU.) 

Heaitirs. 

[lALinjf  exporL  da  tic 


KsUfc  ijtiea  ind  hIho  old  denoinliiaUoiiB. 
Tba  lln  nnova  ■  IW  c<utcBliiil=t  tniic= 

aia.KaB.^ta.m. 

Coa.-~aoU  plena  n  30,  4n.  BO,  and  IM 
fln  Diioie  or  A^TG,  17  M),  Sig.UO.  (nd  tie.15. 
8'"y*rH!iHllil'»rgeDlo»6llfCDBOTfl,  hesw 
i>f  SiDd  I  Dresnd  M  and  %  csnUif  1ml. 

Buikn(iteiurG.lDBiulMM:Ddl. 

Rictaanni  an  Landon,  9S.fiO  lire,  more  or 
I»a,  for  £1  iterlluff. 

SichasitB  on  Parle,  SI  lire  per  fr.  X. 


DITURIN.    ll1bbra=l3ai.aTalr. 

The  CoaUiiiia  use  the  French  klloBnimnie. 
Gold  uid  BlIvBT  wob;bl  1b  the  iiurca=t!  Docle 
aMdeDBiiaMerani. 

1  Diareo^.MSl  lb.  avoir. 
Heoiore, 
IS  OKN'OA.     )  iaUinu=9.g7  In.  Bag. 
^^^Itm  Cma.— I  inliu^3.»l  V.  8.  bo. 


lmondlDo=8inl 

MWca.— lbai11c=yi.9IBir.  8.  «l. 

1  ni«iEui<la  =  S  b*rUl  =  U» 

Vvn  Oil.— 1  hsrile-riTt  rnhbls. 

pledH  llpniDdo^  t  fbolflj  Iti. 
Kna. 

pledBiiiiiie11c=^I<l  In.  Ens. 

^  n»o(oU)=iB.liO§n.B.ln. 

VM  Cont.— 1  Mcro-B  imlnei  6  «opl  ■ 


M  cOHhlirl. 

1  uci»=u.iiaa  tr,  8.  gni. 
iH  Wnot— 1  brenm=ia;ni»  g»i. 


SaS.     SAXOm  (See  C 


807.   SOtrm  AHZRICAH  STATES. 

COLOUBIA. 
Weishu  and  miuifores  fame  »  Fimnca. 
Ueaciiiet  of  leDitth  Miae  itr  Enul^tii. 
la  urdlnaiy  ammerce  Ihv  arioba  of  »S  lb, 
he  qolnnl  or  lUO  lb.,  aiKl  Um  «*ri{B  ol  XUI  lb. 

COSTA  lUCA. 


WelghtB  ud  m 


ECDADOE. 

Helriml  cvstoiD  ofFraDGe.  but  colnapriD- 
[lolLy  al  Vt^ce.  Ureal  Britain  and    the 

PARAQUAT. 

Sams  Id  BruU.  and  al 

PERU. 
French  metric  'rncm  adopted  fn  186D,  bi 
e  liUeU.    . 

URUQCAY.    Same  as  DnxlL 
VENSZUEIA.    Sams  as  Ctdtimbli. 


eKudo-^  ta  V.  B.  gold, 
tlurti  ^  t.MT  or  Sl.u5  eold. 
dtibloD  de  lF>bd=$  iTiittn^tS-DieS. 
The  aBaaUt  dollar  la  correnl  In  ncarlj  all 
onlilrlel. 

The  acade  Is  tba  hietiest  nnlt  of  scrounL 
Formerly  Ihey  nieir  eight  diflereut  «irt« 

ration.     T.  Navarre,  and  ft  The  LTauirlaB 

The  bsetnian  l>  tie  ehlef.  and  1*  1  reil  da 
lata  autlKna=lH  real  de  tellon=IB  cuarlea 
»l  maiavedls  de  plaU  uitIsiu-Mmai*T. 


plalHatillKBa=lHrealdB'     . 
=»l  maiavedls  de  plaU  uttlsni 
de  vdlOD -HO  CaslQ.  dlnaroa. 

10;  rcaleBileplaUuitlgiui-IplutHr. 

1  mlds  pl*l*=M.  Knt=t0.1(ni1. 

Com— Oold,  1  qnsdrnpel  |iletole=B  e« 
Ini<=flSml  Lo  |in=doblDn  nroouile  On 
$ia>abdlvld«l  Into  (.  i.  I,  aud  ,',. 


>  hiu   been  uied  In 
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MONEY,    WEIGHT    AKD    XEASUBE. 


"Weight 

1  GMtllian  ]iuirca=8^  oz.  ftvoir.  or  7  oz.  8|V 

dwt  trov.  Eng. 
1  marca-8  oiizm=64  ochaTe8=4606  granos. 
1  Quiutal  iiuu:ho=6  arrobu8=150  librus. 
800  aurcM=15ii  lb.  avoir. 
1  quiDtal^4  arrobu=lUO  libnui=101.438  lb. 

avoir. 

Jewels  and  pearls  are  weighed  by  the  Cas- 
tilian  ounce  a  140  quilateo,  a  4  granoa. 
1  oz.=481i  graiiia  troy. 

Measnro. 

lpie=llltin.  Eng. 

1  efitado=:2  Tara«=6  pie8=6  ft.  6|  in.  Eng. 

1  league =4i  miles  Eng. 

Fob  Corn.— 1  cahiz=12  ftinegas  a  IS  cele- 
minea  or  almndos  a  4  qnartilios = 1.576  bo. 

Fob  Liquids.— 1  cantaro  or  arroba  mi^or 
8  azumbre8=8J  quartiUo(»=4.9618  gaL 
1  arroba  manor  for  o J -8.819  gal. 
1  moyo  =  Itf  cantaros.    1  pipa=:i7  cantaroa. 
1  bota=80  cantaros. 

S69.  SWEDEN. 

(Principal  Commercial  City^  Stockholm.) 

Money  (new). 

100  Ore  \  =i.SSj^®'  riks-mynt 

•  Weight  (new). 

1  centncr=100  pond,  alOO  ort,  a  100  koni=: 
93.U97  lb.  avoir. 

Measure  (new). 

Length— \  mil=3i>0  ref,  a  10  stanger,  a  10 
fot,  a  10  turn,  a  10  Ilnie. 

1  fot  =  .9741  U.  S.  ft. 
1  mil=6.t«-2  U.  S.  miles. 

Area.^Vy)  eq.  fot=l  sq.  Ptang. 
lUO  HO.  granger =1  eq.  ret  (sq.  chain) = JUTS 
U.  o.  aero. 

Volunu.—l  en.  fot =1000  en.  turn  (or  10  kan- 

nor),  a  1000  cu.  Unle  {  ZfCl^^^ji; 

The  principal  old  denominations  are  as 
follows : 

Money. 

rd.  skiL  £  s.  d.    $  c.  m. 

12     0  in  banco =1  0  0  =4  W  0 

0    23 =0  1  0=^0  24  2 

0  2| =0  0  1=0  03  0,% 

6    2>  or  1  gold  ducat..  =0  9  2  =2  21  8,\ 

2  25  or  1  specip  bilver  =0  4  4  =1  (M  St*, 

1  0  banco....   =0    1    8  =0  40  3r*, 

1    12J  or hf.  specie  eilv.=0    2    2  =0  52  4,*, 

1  rd.  banco  is  equal  to  48  ^killings. 
1  silver  specie  it*  equal  to  96  Hklflingfi. 
1  rik^*(laler  specie  a  48  skilliug8=$1.05. 
Bauco=l  riksdaler  specie. 

Weight 

1  skal  ponnd . . . .  =    15  oz.  avoir. 
1  Hchip  pound. . .  =  400  ttkal  lb. 

Icwi =  1201b. 

1  scale  of  spelter  =  163  lb. 

1  atone  wool =    34  lb. 

1  mark  (for  gold)  =      6  oz.  16  dwt  troy. 

Measure. 

1  foot=l  foot  Eng. 

1  fnam=3  alnar=6  feet=17  verthum. 

1  aln<ir=2  feet  Eng. 


Ccnor.— 1  toBii=4  bo.  Bng. 
1  tonnsS  qitftrUssSi  kapper=fi6 
qoarrtiera. 

Wiint.— 9  pipeB=l  flider=4  orhooftasO 
eimer=TK)  stop. 

870,     swnzxBLAn. 

(AiAdJNtf  Oommerekd  OOm^  QmrA, 
Bnur,  BiflLB  and  Zunoo.) 


fr. 

17 
0 
0 
4 
1 
0 


Money.    OU  System. 


bats.  rap. 


7  5 

8  7 

0  7 

0  0  piece  of  ... 

0  0  or  10  beta.. 

1  0 

1  firanc  is  eqoal  to  10  batsen. 

New  System— as  in  Fnnce. 


£ 
=1 
=0 
=0 
=0 
=0 
=0 


s.d.  $ 
0  0  =4 
10  =0 

0  1  =0 
4  8  =1 

1  lisO 
0  1i=0 
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1  firanc=10  batsen  a  10  rappen  or  1  Itrrea  V 
sols  a  IS  dealers. 

1  franc=l  Uvre  (okl)=$0J7. 

Conr.— Gold  pistoles  a  82  fkaDca=$8.CL 
'*    ipistoles  a  16  franca=H8SI< 
''    I>acats=$2.2a. 
Sliver  pieces  of  40.  80, 10,  and  5  batsen. 
N.B.— Bach  (2anton  has  beaidea  these  its 
own  currency. 

Exchange  of  Basle  on  London,  17  fksaci 
6  rappes,  more  or  less,  for  £1. 

Exchange  on  Paris,  tr.  1.80  per  fir.  1,  or  9 
per  cenL  premium,  more  or  lc»s,  in  Avor  of 

'Weight. 

1  cwtslOO  Ib.=50  kllogrammes^llOi  lb. 

avoir. 
1  lb.=i  kilogramme=l  lb.  IJ  os.  avoir. 

Measure. 

>    The  basis  is  the  Helvetian  foot 
1  foot=x»s  French  meter=ll'{  in.  Eng. 
S  feet=l  ell ;  4  feet=l  ftob  or  staflT^ 
16,000  feet=l  hour  (mile)=2.9aa6  miles. 

Fob  Cobn.— 1  malter=10vlerte]=100ImmL 
1  maltor=4>  bn.  U.  S. 
1  tmml=34  pints. 

Fob  Wnfs.— 1  ohm =100  maas  (or  measures). 
1  ohm = 39.026  U.  8.  gaL 
1  maas=3|  pints  U.  8. 


871.  .    TUBKEY. 

{Principal  Commercial  dtUs^  Oomrira- 
MOPLS  and  Sjctbma.) 

Money. 
pias.par.  £  s.  d.    $  c.  m. 

96    32 =1    00=4810 

4    885 =0    10=0243 

0  16 =0    0  1=0020A 

200     Ogoklnewdble.seq.=l  11  0  =7  50  3 
IJO     0    **    1  sequin....  =0  18  0  =3  35  6 

1  0 =0    O2l=0OI5.\ 

2;i     0  or  1  Span,  dollar.  =0    4  2  =1  00  8^ 

Pia.«tcr  a  40  pams  a  3  aspen^. 

Also  piaster  (gm^h)  a  lUO  aspem. 

1  me^jidie.  or  lira  Turca=lUO  piasters. 

1  purse  silver  is  600  piasters. 

1  purse  gold  is  30,000  piasters. 

1  Juk  is  100,000  coined  aspers. 

The  government  or  bank  notes  bear  8  per 
cent,  interest,  but  are  at  a  dlsconnL 


HONET,     WEIGHT     AND 


chanso  oa  LondoD,  110  piulen,  mora 
or  MI.  tar  £1, 

KitliMMc  uu  Pull,  from  MO  la  410  pLis- 
ten  loi  luO  tuoci. 

Weight. 
I  poDOd,  cbcqaisllt  oz.  IfOlr. 

I  aka^4  cbsqal^s-lOLIiliHCllIDll. 
1  ulTflD^AUO  unchiuBH- 
1  bilinin^t  akiu. 

Oold  and  illTgr  weight  like  Aleundria. 

1  ctiuqnl  gaai-balr=c(IO  ilncbnua. 
Fuel  Goods. -.1  mmieesGa  piecei. 

Tbe  laise  pik  balebl.  arrUoisaTA  ID.  Bug, 
Tba  taaU  plk  uutaiiuaai^.  In.  Eng. 

FoK  Cotur  — Tbs  klUaw=1.(»IS  bo.  D.  B. 
1  ft)rtlD-4  klilan:*=au  uiUddh  EnaLlnh. 
1  Mllaw  of  rlCD  alionld  wflgli  10  oluu. 
1  klU)DrSiurnil=]t  kllluw  ilugit)' 

Fob  LmooiM.— lilmncl=1.3ragiiLr.S. 
1  slmiidnrolUlinalilM'uigtiltt!  paiuidsavuli'. 
luki=.)HSaGBl'U.  8. 

«7J.  TUSCAKT. 


SIdm  beMmliE  ■  pan  of  the  klociloin  at 
UmIj,  TnMon;  baa  iviopted  tho  lluauD  Ura 
or  lira  Diiav«=l  ttanc=|.li>ll.  boi  thu  lotnnr 


1  Uctt  ToKaiU=ira  (u 

1  iK  T(>««ui=«0  HiM 
X  lira  ToKuiD=al  ha. 
Cmk—OoU:! 


l«lml=7{iL  Kn^.r 
:^Had(inarL 


Blalf-lliitL 

lnLeopokUnl,  : 


CI =    I  imparlal  uuui 
=  T4.W4  lb.  avulr. 


1=100  Ih.=11D0aire1si 


iqi 


iT4jlb.aTa1r. 

H  ML  troy,  and  ■■ 

ifgHcaratUfloit 


TidHllnJ 
m  BiLTia,  talD  U  DDciD  ■  «  nenai 
n  ireljEhed  by  the  cant  a 

I  brveclo    =    1.914917,  8.  ft. 

1  nlKllo      =    I.IIKS  V.  S.  ml 

bncdo  Bawl  bi  bullJan=lij  u 


For  Cokh,— 1  *ae«i=3  »taj»i=8  miDH ; 
FokWim.— 


•aim  V. 

1  uoo.u  u.  vU=1UWjV  (T.  S.  ([3 
A  7  J.    BHIFPIHa  XEAeTJEEHEKT. 


J  qnaner 
1  »h1p  of aO( 


pliuf  flqiinl  ID  60  lb., 
*linie  equal  to  4W) lb- 


lb,  (Ulj. 


S74.   ioin>oir.ExcaASos. 


hrlsUinl* 4  Dpe.-tlalcr,  n  I 

^opeabasca 8  rfgsb.  dalsr,  U 

.'oaalaatUKipIe,  14Upl««tcn 

' — '-"-^  lai  mllrerelii  Ac 


..  SBfr.,  Xlcmlliiiei.. 


. .  tad,  ■lE,  Tor  1  roBL  m 
..  4f(a-  '■  >  Bpau-ili 
, .  KM,  "  1  milreli', 
„  fioJiL         '■   Ibaiddol 


Palcnna,, 
Rio  Jaaei 


anmtiy.  Wftghl. 

Planer l  kilograni. 


Turkey 

Pro-p|i     

Nciherknd.. . 

B>FtlDd1«F.. 
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876, 


00MPABI80H  OF  GBAIB 
MBA8UBE8. 


U. 


Oouniry,  Mkuure. 

Englaiid 1  biuhel 

France. 1  hectoliter = 

Pnutfia 1  echeffel = 

AuBtrU 1  metse = 

BomU Ichetverik....  = 

Germany 1  Mbeffbl = 

PcntU laruba. = 

Turkey 1  kil6 = 

Braail 1  Fan = 

Mexico lalqae = 


.978 
2.84 
1.66 
1.75 

.74 

15  to  8 
1.85 
1.08 
1.5 
1.18 


S77.    C0MPABI8QV  OF  UHim 
MBA8UBBS. 


Oountiy. 

England 

France 

Pmwaia 

AoAtria 

Sweden  ..  . 
Denmark  ... 
Switserland. 

Tarkey 

Mexico 

BrazU 

Cuba 

South  Spain . 


> •     •  • •     *^ 


r.^ji 


IgaL.. 
Id^Utra. 

Iqiuut =  Jl 

Imaaa. =s  J7 

Ikanna. =  M 

Ikande. =  J5i 

IpOt zz  M 

lAhnnd =UB 

IFtoco =  M 

Imedida s  .74 

larroha sOl 

larroha siJI 


S78.    MISCELLANEOUS   TABLE    OF    FOREIGN    WEIGHTS 

AMD    MEASURES. 


AhmofHanoTer =r41.4SgaLn.S. 

"    ofLeipieilc =40 

Amir,  or  iimiT,  of  Stnttgard  =78 

Arroba  Of  BrazU =88.88  lb. 

Arroba  of  Buenoe  Ayrea. . .  =95.86  *" 

Balsam  Copaiva,  8  lb. =lgaL 

Bnttofwhie =lMigaL 

Guia.io  of  Balnam  Copaiva.  =80  ib. 
Cluildron  coal,  Brit.  Prov..  =86  bn. 

"  "     Comberland  =58  ** 

Cheki  ofopimm  ur.  Smyrna)  =12  lb. 
Coal,  a  raU.  wag.  load,  Pictoa=GS  cwt. 

Flax,  head  of,  abont =6?  lb. 

Foot,  10)  feet  St.  Domingo.  =106.00  ft. 

Hooey,  1  leallon =lSlb. 

Lln»eed,  one  ba»hel =47  " 

Mmld,orMADd,of  Rotter*m)  =148  lb. 

Boyo  of  Halt  (Spain) =70  bu. 

M(k1iu0  of  Kali  {(t.  Ivica,  8p.)  =40  '* 
'HOporto  &  Si.  I'bei?) = 28  * ' 
BafMK  (of  Auiw*p)  ith  of  uhm  =  10  gal. 

Ohm  '*  =40    " 

Picul  (of  homp)  of  Manilla .  =  1S».6  lb. 
ofSiam  ...  =1.'3S;    ** 
PoQuUs  of  Anetria . . . .  lUO  lb. = 123.60  lb. 


Poonda  of  Antwerp 100lb.=10BJB 

Bavaria ''     =lk8J0 

"         Belxinm "     sioui 

''         Bmaeela. '*     =108JB 

"         Bremen ^     =110.18 

"         Berlin *•     =1C8.11 

*'         Denmark ^'     =11C.C0 

•*         Qer.  ZolL  Statea    '*     =110J5 

"         Hamharg "     =110.04 

MaUiga **     =111.44 

*'         NetherlttDda...     "     =108.98 

"         Poitngal "     =1U.19 

•»         Pruaiui "     rrlias 

''        Botterdam....     *^     =l<ia98 

"         BncisU *"     =80.00 

Spain »»     =101.44 

''         St  Domingo...     '*     =107.98 

"         Trieste "     =lS8.eO 

"         Vienna **     =1S8.50 

Palmofltidy,  of  marble =6iDchea. 

Quintal  of  France =SS0iV^lb. 

Skippond  of  Qottenbarg =8(0  lb. 

Salmaofoil =sS.l()giL 

\  ara,  Spanish =8  leeu 

Vara  of  Baracoa =iO  ** 


879.    RATES  OF  FOREIGN  MONEY  OR  CURRENCY,  FIXED 

BY  LAW. 

NoTB.— Thii*  table,  prepared  by  Mr.  R.  B.  Elliott,  io  taken  by  permiMion  fhnn  *'IT.  9. 
Dntii>i«  on  Imports.*'  1»71,  by  Lewis  lieyl,  Em}.,  of  the  Treai^ury  Department,  W.  II.  &  O.  H. 
Morritton,  pnolltthcrH.  The  same  may  also  be  found  in  U.  S.  Tariff,  lb8U,  by  B.  D.  Ogden, 
£t<q..  Entry  Clerk,  N.  Y.  Custom  House,  Bogert  A  Nizon,  pubHhhers.  Both  theae  manaali 
are  aiithortzed  ftandards  in  the  various  Departments  of  Government. 

This  Tublo  is.  to  a  rousiderable  extent,  a  repetition  of  what  may  be  fonnd  in  the  fore* 
going  Tables.  It  is  thus  given  for  ^•-cater  convenience,  and  as  showing  the  specific  Tai> 
nos  established  by  law  in  the  UnitedStatcs,  while  the  foregoing  show  the  values  as  recog- 
nized in  London,  in  Sterling  Currency,  and  that  reduced  to  Fetieral  Currency.  The  sligDt 
disrre(>aucie8  between  the  two  are  thus  accounted  for,  the  following  being  the  popnltf 
values  or  rates  at  wtiich  these  loreign  coins  are  receivable  in  the  U.  S. 


ClTBRKNCT. 

Dollar,  rix.  of  Bremen 

Dollar,  thaler,  of  Bremen 

Dollar,  thaler,  of  Prussia  and  the  North- 
em  States  of  Oennany.  and  Saxony... 

Ducat  of  Naples 

Florin  of  the  city  of  Augxburjjh.  of  Aus- 
tria, of  Bohemia,  and  of  Trieste 


Fractional  PAim  or  thb 

CtJBBCMCT. 

72  grotea  of     5  swarea  . 

T8     »*  of     6     " 


VALtn. 

$  Ctfl. 

TPf 
71 


=    aOgroscben      of   IS  pfennings 60 

=  lOOgrani 80 

=    OOkreutzers      of     4plteniiliigs....       IB| 
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TABLES    OF    THE    CHIEF    COMMERCXAL 
WEIGHTS   AMD    MEASURES    OF    DIFFERENT   COUNTRIES. 


REDUCED  TO  THE  LEGAL  STANDARDS  OF  THE  UNITED  STATES, 

BOTH  COMMON  AND  METRIC. 

rrheM  Tables  were  prepared  for  the  U.  S.  Treasnrj  Department  bj  Mr.  B.  B.  Eeuovt, 
and  are  copied,  by  permission,  from  *^  U.  8.  Duties  on  Imports,  IbTl,  by  Lewis  HztLi 
of  Uie  Treasury  Department] 


881. 


ABTSSnriA. 


Rottel  (rotolo,  or  liter)  of  13  wakibs,  each  of 

10  derimes  =  4B0O    (troy)  grains  =  811.06 

grammes. 
Mocha  of  V4  derimes = 480  gr. = 81 .10  grammes 
Pik  (Tarki!*h)=s?7  lnche8=0.680  meter. 
Ardeb  (in  Gondar)  of  10  madegas=0.lS6  bu. 

=4.40  liters. 
Ardob  (in  Massnah)  of  S4  madQgas=about 

0.800  biL= 10.67  liters. 

jjj- I  =1.016  liter. 


Kaba. 


(  =03  inches. 
1=0.5 


.276  gallon. 


889.  AEGENTIirE  CONFEDERArK. 

Qplnul  of  100  Ubra=101.27  lb.  aT.=4&0867 

kilogrammes. 
Arroba   of  S5  ]ibra=85.82  lb.  ay.=11.484S 

kilogrammes. 
Libra= 1.0127  lb.  av.=4Be.867  grammes. 
Marco  (for  gold  and  silver)  =8544.4  grainss 

299  6^  grammes. 
Vara  of  3  pies=a9478  yard=0.8G67  meter. 
Pie=0.ft41l)  f<>ot=0288e  meter. 
Lastre  (last)  ot  3  tonncladas  (tons)  or 

&nega.><= 58.401  bai«hel8=30580  liters. 
Faneifa=3.^W6  buphels'= 187.20  liters. 
Fra»co=0.(a74  gallon  =  i.875  liters. 
BarU  of  33  frascos^  20.0787  goL =76  liters. 
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883. 


AUSTRIA. 


Pftind =8642.909  gr. =660.012  grammes. 
Zoll-pfund  (cuHtom8-pound)=T;i6  174  gr.= 

6<)p  grammes. 
Mtinzpftind  (coin-pound)=7710.174  grainB= 

600  grammes. 
Centner  =128.4m5  lb.  av.=56  0012  kiJo^'r. 
Baam=275  lb.  av.  =  164.003  kilogrammes. 
Metze=1.74M  bu. =61.5045  liters. 
Elmer  of  40  maase = 14.05  &ral  =66.605  liters. 
Maa8s=0.37  -  'ral.  ^  1.415  liter. 
Fuss  of  12  zoll =1.08718  ft  =0.81611  meter. 
EDe  (lmperial)=0.85217  yd. =0.77921  meter. 

884,  AZORES  or  WESTERN  ISLANDS. 

(See  Portugal.) 

Alqueiro  of  2  melo««.  =0.884  bn. =11.95  litei-s. 
Fanga  of  4  alqueires=1.880  bu.=47  UO  liters. 


88S. 

Pftind-.j 

Fuss  .... 

Elle 

Znber  .. 
Maker . . . 
.Puder... 
Statze.. . 


BADEN. 

rl.0123  lb.  ar  . 
:1.88961b.  troy 
:0.9ft428ft  ... 
:0.66618  yd... 

:  42.5782  bu 

:4.26762bn  ... 

:89.«262gal 

:  3,9626  gal 


f= 


600  grammes. 

0  8  meter. 
6  decimeters. 
1500  liters. 
160  liters. 
LVIO  liters. 
16  liters. 


886. 


BATABIA. 


:12a469  lb.  aT.=66  kUogr. 
:1.284tie  lb.  av.=6a0  grammat. 


Centner 

Plund 

ZoU-pAind   ( 

and  mOnx-K  =1.0128  lb.  av. .  =600  grammea. 

pftmd ( 

Mark 

Fuss 

Elle 

Schflffel 

Maass 

Schenkeimer, 


:0.62681b.  troy: 

:0.»j757ft : 

:0.0110yd..   ..: 
=6.3108 bn...  .: 
=0.9824  frnl... 
=16.944  gal....: 


3S3.9S3eram. 
0iX)18cemet. 
0.8SX)15  met. 
2S2.8C7  Uters. 
uyoon  liter. 
64.1416  litara. 


887. 


BELGIUIC. 


French  system. 

888,    BRAZIL  (Like  Portugal). 

Metric  system  obligatory  fh>m  let  Jaih 
uary,  1878. 

Tonelada  (ton  for  shipping) =9940  lb.  aTolr. 

=1016.1  Icilogi  ammes. 
Medida= 0.70806  gallon =2.7748  liters. 
Arratcl=l.(;iU2  lb.  avoir. =409  grammeo. 


889. 

Pftind 

Fut*8 , 

Elle 

SchcfTel..  , 
StQbchen.. 


BREMEN. 

=1.99 lb.  av...  =496.5 grammea. 

=0.1Ma3  ft =l».2BAJ5  meter. 

=0.(>'j^  yd ... .  =0.5787  meter. 

=2  103  bu =74.  I08S7  liters. 

=0.85108  gal.  ..=38.*Jiai8  IjlcrB, 

890,  BRUNSWICK. 

Pftind  ...  =1.02958  lb.  av.  =467.11  grammea. 

Fuss =0.UX»\i6  ft. . . .  =0.2ai30  meter. 

Elle =0.«2'12  yd. . . .  =0.570725  meter. 

WiHpel.    =8"».;)W4  bn. . . .  =  134.'i.7fl04  liters. 
Sltlbchen. =0.85108  gal. ... =32.21318  liters. 

891.  CANADA  (Like  England). 

Ell =1  25  yd =1.1 1296  meter. 

Minot =1.10749  bu =89025  liters. 


892.  CHILI. 

Libra =1.01412  lb.  av.: 

F.anega =2.ftJ8  bu ; 

Qnartillo  . . .  =0.2906  gal .... : 
Vara =2.74.93  ft, 


893. 


CHINA. 


T>^ni     i  =18''-833  lb.  av  .  { 
*^"*  •l=162a«3  1b.  tr.  f 


Oittv..,.  =  1.88331b.  av 

Chih  (cu^-!._i4i 
tom-houj»e)  f-*^** 
8el =3.4710  bu 


in 


:460grammfla. 
rino  liters. 
:1.1  liter. 
:  0.836  meter. 


:60.4787  kilogr. 
604.78^6  gram. 
:  0.35813  meter. 
:122.43  liters. 


PWEI0BX9    ASD 
COCmS-CHIHA  CLlVfl  Cbd.*). 


=8S.» 


Krnmi 


»»ii. 


Out. 


...=7S.Uir7JiCer«, 
,..=4.78  UMr«. 
...=iai.nklliigr. 
'  I  =1.K81  kllugr. 


Huk... 


Bllt(l]D....=lt 

S»8.  DEinUBK. 

pnnrv  =t.l^>3^  lb.  flv.    ^EytOgmnmi 

iwo  wi  lb.  Tj  =»3d  E»H  c« 

9i;vbii =  130  [«»  lite 

.Vaa  gal. ... ,  =CL9eflU  iltai 

«09.     KOCASOB  (LlkD  SmdO. 
E3YPT. 
Oirbna  (dncbin)=1T.SSll  gr-  troj-S.! 

oC^^  tb.  at.  =l.t1llM  kllinnnimft. 
HotoIu=U0«HlT3"-  -■■•™ 

PllTlsnr.ihnll)^a«M 


11=1,00 


.=5il.Bl 


I      sot.  ENfLAin). 

I>tnind  trnf =0.8i»»  lb.  ■v.=8T3.«ie 
Impertil  ba.=I  UllSa  Wine 


Iniperlt]tr<U'>n  =  imm 

Ale  and  beer  ^il]o]i  =  l  -J 
laid^S  f«l=>)  »J«»0 


bn  =ttUi7S13 
ba.=3a.»ITM 


«HKaL=. 


l«ni,''o'"r    r 
rfht-cb'B  J 


LMOMni 

X]|ovttra= 

UniltTaMi>.(ir 
n4aahf-rh'n'.ar 


"rfclloroctVo 
inidclumel.,'1 


(qnarU.dryni 
lich  of  [ba  Pt 
I  Itg  hair  and  lli 


g    t=I0Olll8K 


la  declEr..  or 
JO  mllUgr^' 


H3i  sua  icnliia,  ar 1 

30ieSllb.ai.i,or7U»fr.l.or 
.BTWn  lb.  fy  lof  6T6U  irr.),  or  I 
i.OWTaBBaT.iir.  (otWlb,).  or  f ' 
j(ii9i»ll  cwt.  (of  mlh.i,  ar 
au3JI)WUtceiital«(otll»lb.)J 
Ielricqnlnu1  = 
.S7364t  Ai.  qr.  (afSSlb.').  or  1 


UUller,  or  malric  lcmne= 
-]l.UMllSrwi.  lof  IMIb.i,  or   1 
.3BU03flloDxT.lofIS40li>).ori 
.  lU»aH.«*»bortT.(i>riOlfl  lb,)  f 
aKMtUti  ceouls  (Of  lUi  lb.) . .  J 


IOudUi- 

'mVa. 


003.  GEBKAinr. 

ZoSHrflia  (Oiiatnna'  Union)  an  Import- 
ni  cummerBU  Union  ortKluUne  In  iaS; 

mbnulng  In  IBS  all  tb«  Qgrman  SHIea, 
iccpl  Auatria,  LelcbMBBIsln.  ItolntdD,  tba 
ivD  bocbtM  or  Unklmbure,  and  iha  thrM 
me  citin  oT  BaDilmtv,  LflWk.  and  Bre- 
jien;  d.iiiolvsd  wlib  ins  cimf  of  Uie  yta 
IWS,  u>d  beld  toinlber  onli  br  iFmnonrr 
a^rpcmenli  nnllllVaT.  1.  IWI.  »liuii  ■  nnw 
Coniinerclal  Tmljr  wai  «)DcIn<<Fd  hcinspQ 
Ibe  North  l^nnaii  ConlniGraUiiD  awl  Uia 
Boutb  OenDBD  Sutca. 

The  Dnit  of  «^Rht  l«  tbe  xollpnmd  (ena- 
Zolliiniu'd  or  80  «DU-k>Ui=TTld  ITU  U.  8.  gt. 


w  iDliprnDi]=!S.04(m  lb.  aioli. 
>r  loooo  'itt^me.i'ii  u.  s.  gr. 


0O4.    NOBrH  GEBUAIT  CD9TED- 
EKATION. 

(EBlabUahwl  ffucn  Ihf  war  wKb  AdJlrta, 

In  IBfiQ.) 

(iVfw  9itltm.) 

Br  ■  docm  ot  Ibe  17Ih  of  Anpnft.inR, 

ho  inelrlcal  (TrBnch)  fyitem  of  «  dehls  and 


ti  or  the  otw  iTf  icn  1«  the  nn 

:  ume  aa  the  Ficnch  mitre, 
ilijflnglAittlioliitmfietoi 


l.OOl  mater 

The  nnlf  ^  m/tfttft  U  th«  qinutnt-raeln 
Mnan-malerl,  or  quadrai  aiab. 

0.01   oraqnarinl-nietcr i^Iar. 

DDDlor»qaadi*t-tDMEr....  -I  bekur. 
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The  unit  of  vciwne  is  the  0.001  of  a  kabik- 
meter  or  kabik-itut),  and  is  called  a  liter  or 
kanne. 

i  liter =1  Bchoppeo. 
100  liter =0.1  kaolk«met=l  hectolit  or  fkas. 
60  liter =1  Mhelfel. 

The  unit  qf  wHght  is  the  kilogramme  (equal 
to  a  pftind). 
10       grammes =1  dekagramme  or  nea^loth. 

0.1     gramma.  =1  dezi^ramme. 

0.01  gramme.  =1  xentigramme. 

0.001  gramme.  -1  milligramme. 

.  vii^*      „J  =  1  pfhSd)  .  I  =1.10W1061b. 

*  kilogramme  ^  ^j^  Sen-loth  f       avoir. 

60  kilogram.ne,  or  lOJ  ptand. ..  =1  seutuer. 
1000  kiTogramme,  or  :m)  pftind = 1  tonne. 

The  vrUt  of  monay-wHyM  continues  to  ba 
the  rnQDzprani  (of  500  grammei*)  divided 
intol0,0J0as«. 

The  unit  of  wijht  for  purpowf  of  assay^ 
or  for  tryiut^  gol  1  aud  silver,  \«  the  0.001  part 
of  the  mQuzpfaid  ( =  i  gramme  or  5.)0  milli- 
grammes), wtiicn  unit  is  again  divided  into 
1000  parts. 

905,  OBSECE. 

French  system  since  1836. 

Former.  Mttric. 

Mioa(kilosrr.)=3.901^4  lb.  av.=1.0J  kiloo^r. 
Roval  mina. .  =:i.M(i )A lb  av.= 1.6 kilogr. 

Taianton =  3.)0  Oirrib.  a  v. = 150.0  kilogr. 

Piki =  1.09864  yd.. . .  =1.0  meter. 

Litra =1.0567  qt. =  1.0  liter. 

Kailon =2.8J7da  bo. ...  =1.0  hectoUt 


906. 


GVIANA. 


BRITISH  aaiAN.\.    See  London. 
FRENCn  GUIANA, 

^^"■\  :}..?!?}  ni'tr^oy  [  =4W.5058gram. 

Piedderol^LOriTi.')  ft =0.331H:)91  met. 

Anne     ...rzi  .«mT2  y  I =1J-«146  met. 

Muld =  70  ■!'>>»  i^al --=itt3.:21»5  liters. 

Boisdea:»0.  =0.3JJi5  bu =13.00()3  liters. 

DUTCH  GUIANA  (See  Nbthbblands). 


907, 

Pftind 
Mark. 


HA1017B3. 


I  =}:?wl  lb!  froyf  =«!•«»«&«»«• 
. .  =0.«2<i55t  lb.  troy=2:ffl.8543n  gram. 

Fuss  ....  -O.'MOil  ft =0.28  a?  meter. 

Elle  ....  =0  «ifi81  yd =0.67814  meter. 

Brabantine  elle. .  =0.7"iHt5  yd..  =0.69141  met. 

Fans =1.5507  bu  . .  =64  9'J15  lit. 

Ohm  (=4  ankers) =88.2782  gal.  =  144.8906  lit. 

90S,    EAKOYEB  (Like  Pbussia). 

909,    HAYAKA  (Island  op  Cuba). 

Castllian  weight  (See  Sfain). 

Varra  (Oubana)  ....=  81.3175  fci ..  =  0.8177  met. 
Fancffa =3.12367  bu.  =  110.66  Ut 


910,  HUKQABT  (Uke  Aubtbu). 

Oka =8.0617  lb.  av. =1.400  kilogr. 

Arsln =0.6»»19  yd. . .  =0.4ii«40  met. 

Stab =6.18666  ft.... =1.5806  meter. 

Metaen =1.77864  bu. . .  =6^«»l  liters. 

Unia  or  eimer=14.a068»  gial.=&i.l5a7  liters. 
Fass =U.545gaL...=19d8d8l81it. 

911,  nrDIA  (EAST). 
(English  Measures.) 

BENGAL. 

Tola =180  gr.  troy. . =11  66975  grs. 

Manorniau]id=8S.2»51b.uv.=3<.»^  kUogr. 
Fuct*y  maund=74.6U7  lb.  av.=38.:3b.  kilogr. 

Oua = 1.00  vd :r:0,»HS3  met 

Kahoon  j  =99s6.066  lb.  at.  . .  =l;i&4.'ti  kilQg. 
(gram)  1  =42.44  bu. 

BOMBAY. 

Candy =660.00  lb.  av. . .  =254.00  kHogr. 

CoviJ(hnut).=1.60  ft =0.-KiT2  meter. 

Candy  (i^-'n ).  =868.4  lb.  av. . . .  =  1U2  J67  kilog. 

S>*^2J^buO  }  =**^-^*l^  av.  =97.047  kilogr. 
Maund ...'...  =28.00  lb.  av. . . . = 12.70  kUogr. 


MADB.VS. 

Candy =500  lb  av 

Alauud =26.00  lb  av. . 

Qarce =  180512  bu... . 

Parah =1.7489  bu.... 

Covid  (cubit)=a60  yd 


912, 


=2S6.8  kilogr. 
=  n.:i  9:>  kilogr. 
=4.SlGkilolit. 
=<1 4'/  liters. 
=u.45TlU  meter: 


IONIAN  ISLiNDI. 

(Like  Enolano.) 

^^{UJiJ®^®  \  =1  lb.  troy. .  =873.2406  gnm. 

Libra  groftsa. . =1  lb.  av =4''.3.5i)22  gram. 

JaMa  Ionia. . .  =  1  yd =U.914;u8  meter. 

Oallone.  . . .  {  f?;i^^":  }  =4.543.08  lit. 

Chilo =l!(J815a  bu  ! . .  =3G.347tJ6  lit 

^mp^ga/.)"  }  =19.21807  gal. .  =72.72537  UU 

913,  ITALY. 

(Metrical  and  decimal  system  of  France.)^ 
Formerly : 

Lihbra =0.81468  lb.  av. .  =.%9  509  gram. 

^tlraWoK:  f  =1  «8^1  « =0.513757  met 

Racco =3.27179  bu =1 15.0a7«  lit 

Brenta =12.99817  gal  . . .  =49.2rt6  litersL 

914,  JAKAICi  (Like  England). 


»15. 


JAPAN. 


Monme =?7a)'»7tjr  t»^v= 1.75  gram. 

Hjoo ,.  =  liai2H^  irr.  rv=7  5i5gram. 

Sal-* =11  9-JOl  in. . . .  .'.=0  3M  met 

Sjoo,  or  masa.  =0.45U12S  gal ...  =  l.TdS  liter. 


9in, 

pftind = 

Mark = 

Fti.»s = 

Elle  = 

Bcheflbl  (rye, 

b.irley)  ..." 
SchefTel 

(oats,  ftruit)' 

Ohm 

i^uartico.,. 


LXTBECX 

107>WI.>  ftv. 
1  2522  n>  troy 
aOWfiSft  .... 
0.6291  yd  . . . 

=ag6819  bu.  =34.694  men. 


t'^.474  gram. 
4fi7.%42  graoL 
'» 2  76  meter. 
0  6:52  meter. 


=1.121i»  bu.  =89.514  liters. 

=8«4rMcml. 
=0.24028  gal. 


14VV)1  lltera. 
0.90933  Utec 


iVEIOniS     AND     MEASURES 


IUI>E[R&  (See  Potnvau.}, 


)=l.iJlfli«H>.«.,  I     , 


»i».  XAITA. 

Foot ^ILKmin.  ...=!llSOiameliit. 

CUIM  ,.,.=^«.n»M  Td =aiAMi Dieura, 

»10.  MASTDnQUE. 

Aiiii«.,.,=i'»'HSti1-.- =  1.101  mmt* 

BlrlqiiB...Eaf;il. -  ISiUlu  llun. 


=].3>1«  jd.  =  I.lU 
,=OJ.(»K»l,..=a»T, 


im«i 


DSl.  SESim. 

_Wf  Irfil  like  HiTAH*. 

■"-- '-ioriol)Kii=H«Hi.»i,=TS.B7aWk«j-. 
...;=Mml.....=Tfl.Tllllen: 
,. . . =0,1»ri»  jd. .  =O.BaUKHne[. 
....cl.SnKbD.^Iia.BOl  Ulen. 

,...=Uqt. =».(«». 

MOLDATU. 

PAXtWUI  PBOtOirALimi.) 
(JuNU)..-i.nWlb.a<.  =  ISIi!MKniD, 


^^O.TM(T<l'--=U.«TISmsU 


MOHOCCO. 

I'lh  ■T....=9m[rninimsi 
i,na«Byd...,=o[nlmoicr. 
)oaia,Wt  bo.  =  liM  \iun. 

KETHEBIAHBS. 

r  WHs^  and  JAqnirm. 
Trml»llpoiia.  =  ),!lB*lh  I'y  =  4M,llinitiiirf 
OMpond.     ..  =  I.INIWI11)  ilI'.=4M.lli04k:»ir 


*4?mB""^  \  =0.7aM  jd.. ,  =0.1H7JI  Bcur. 

(Th*  Kfltharlandu    adopted    Um  Fnsch 
B«U1oar««in  Ix  1818.) 

b^.=UniBd =%.1llbn  .-31  hcrloUl. 

—  -■■"-iokinnet)!=*8.«ipil'.'=t<HlilBn', 

I"  IlKllov      ...- 


:m\u 


"incei*  |=8Ma.oaib.fj=ni 

Oldkaii',..=a.S9mgml..  ..  =  1. 
I  pU:iil  =  lllu  tuIltei^lO  guu* 

lUS-UaUIb.  ■r.-lil.&tlDluJag 
On  ibe  Molucca  Uh 


OSS.    KEW  GRAnASA,  OB  URITIU) 

S;ATEB  Of  COLO-IBIA. 
{RrreniJy  »dopi«l  Fci^ncli  nnumurea  und 

OS*.         PA>AL  6TATEB. 


Hi =o.9T<Jor.s.n.=aa)7am 

"oOloT"'  i  ^'■'™^ =I.M»nii 


_.. ._.    _..4i»giii...,=a,ininiii. 

BarUu  lolli .     =  IMfk  gal , , , .  =T..4aM  IIL 
IJ"""-  1  :ft^»  It  t™,  f  =W.™UK» 

an.  PERSIA.* 

Iiue>uh(giin  or  irkIii)-S.33$  fHI=1,CrU0 

■  rUb*=8  colhldldnsi 

llMn. 


I.8J14bD>bd=<U.SW 


IhL- 


l=I74.nb»  I 


I  Tauri',  Mtihid.  tirrat: 
a  MS  kHagiamuHB. 


■  =KM1  In,... 
=I.«Wid.., 

=4.aMgiL:: 
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WEIGHTS    AND    HEASUBES. 


930.  PBUSSIA. 

(For  metric  weights  and  measnret,  see 
Gbbmant.) 

Former 

Pf^d =1.08114  lb.  ay.  =467.72  grammes. 

Fnss =1.0Ei97  ft =0.81^mei6r. 

EUe =0.7S94  yd.....  =0.eti604  meter. 

Bcheflbl . . .  =  1.5SQ7  ba . . . .  =&4.9616  liters. 
Elmer =18.140  gal....  =6&7Q3Uter8. 

931.  BJJBSUL 

Font         (  =  1.097S  lb.  troj )  =400  5118 
(poand).  )  =0.90S8  lb.  av..  f       grammes. 

Pad  of  40  ftuiU=att.ll8  lb.  av. =18.8806  kilo- 
grammes. 

Berkovctx  of  10  padi=861.18  lb.  aT.= 168.805 
kilogrammes. 

8toDa=14  inches=08%50i)eter. 

Arsneen=28  inches =0.71 119  meter. 

Basheen  of  8  arsheens=7  feet=2.18857  meter. 

Chctviert= 5.0560  bushels =2.000..  hectoliters. 

yedro=8.2490  gal. =12.2880  Uters. 

932.  SAHBWICH  ISLANDS. 
Weights,  etc.,  as  In  United  States. 

Barrel  of  whale  on=dl.5gal.=119.2427  liters. 

933.  SAXONT  (See  Nobth  Gebmavt). 

^UeipSg).  "I  =V080981b.av.=4G7.6246gram. 

Fuss =0.9301  ft. ... .  =0.28319  meter. 

EUe =  1.85B2  ft ....  =0  66(fi»  met 

Sheffel =2.9510  bo. ...  =  108.«J6S  liters. 

Elmer = 17.79519  gal. . =97.8J96  Uters. 

934.  SPAIN. 

French  metrical  syntcm.  In  the  Spanish 
Colon ieH  the  old  iccights  and  meawreg  are 
BtiU  in  use,  principally  Castilian. 

CastUian : 
Libra. . .  =7100.21  gr.  troy=460.0P^  grammes. 

Pi6 -0.91407  ft =0.278635  meter. 

Vara. . . .  =0.9141 17  yd     . .  =0.835005  meter. 

Fanega.  =1.5:527  bu =55.601  liten». 

Cantaro  (irroba  mayor,  for  wine) =4.2018  gal. 

=16  l.W  HtArP. 
CaartUlo=0.i3322  gbL  =0.5043  Uter. 

93JS.       SOUTH  AMEBICA. 

UNITED  STATES  OF  COLOMBIA 
(Or  Nkw  Gbanada). 

French  kiloirmmmes  in  cu^tom-honse 
practice ;  other  measures  as  in  Venezacla.    | 


VENEZUELA 
CastiUan  weights  and  measures  (eee  SpadOl 

BGUVIA 

EUogrammes  at  caBtom^house. 

936.   SWEDEN  AND  NOBWAT. 

Skalpnnd]  =?:g?gS  Ib'.'^y  f  =^-««  ««. 

Fot =0.0741080. =0.206901  m«t 

Kanna =0.60166gaL.  ...  =2 617188 ttt 

Am =41.4884  gal =107.0818  Ut 


937. 


SWrrZEBLAHD. 


French  system  since  1851. 
Pftind =1.1(B86  lb.  aT.= 

^^(£id7.!?? }  ="0«W  ">•  »^- 

Fuss =11.81  in. 

Quarter =0.4257  bn 

Pot =  1.58504  qt 

Muid ..=39  626^... 


600  gram. 

SOkUogr. 

0.8  meter* 
15  liters. 
15  liter. 
ISOUterk 


938. 


TBIPOLI. 


Eantar=40  oke  (1b.)=107.6G6  lb.  av.=48.88l 

kilogrammes. 
Oka=40  uckie=2.e91G  lb.  aY.= 1.2208  kilogr. 
Pik=26.42  inches =0671  meter. 
Pik  or  dra  arablc=19.U8  inches=0.4fi8  meter. 
IItteba=16  orbah=&0152  bu.= 107.3  Uters. 


939. 


TUNIS. 


Uckia=488.00  gr.  troy=81.680  frrammes. 
RotoU  U>ottnd)  (mg)=  1.1175  lb.  av.=606A 

grammes. 
Rotoll  f*ucky  (meat,  etc.)= 1.2582  lb.  av.= 

568  445  grammes. 
Rotoli  L'hredari  (vegetables) =1.4008  lb.  av.= 

^aa.iSii  grammen. 
Drad  hendaseh  (woolen  goods) =0.6728  met 
Turkii4h  pik-O.WBlO  meter. 
Arabian  pik =0.4883  meter. 
*  •aflz= 14.0753  buphtlK=4  96  hectoliters. 
Metier =2.6417  gaUons=10  Uters. 


940. 


TUBKEY. 


Cantar=44  oke =100  rotoU  =  124.7086  lb.  aT.= 

56.565  kilogrammes. 
Oka =2.83418  lb.  av.  =  1286.66  grammes. 
Chegui  (for  gold,  etc.) =0.86108  lb.  troy* 

8il.39  grammes. 
Plk=27.9  inchet* =0.6858  meter. 
Endapeh=25.7  inches =0.6528  meter. 
KU6=1.00075  baBhel=85.266  Uters. 


BATITIES. 


041.     TABLE    OF    SPECIFIC    GRAVITIES. 


6p«tac  OktII;  If  thD  ntio  of  Ihi 
olbn-  (abManco.  uopud  ai 


natt  talams  of  h 


lod  Ui«  (bDovbiir  li 

Mill  and  llquUi.    Bj  .-„ 

tDaliliilTlag  ^  lOOO,  Una  riMUll  vlll 


CONTENTS    OF    PIBLDB    AND    LOTS. 


943.  CAPACITY    OF    BOXES. 

Ilie  fUUmrtng  tabic  win  often  be  ftmnd  conTenlmt.  Uklng  IniUt  i 
A  box  H  iDCbea  bj  tl  Incbce,  ukd  (9  ioctiM  '  A  boi  Bl  tnclna  bj  8  Incba  ■qiUM,  Hid  < 

deep.  wLl  coDtaln  abomlL  ISGhee  deep,  will  coDlatn  a  r«ct. 

A  box  Ht  iDCbH  by  ISIInctaaa.ud  B  bcbea  |  A  box  B  Indieenqiura  audit  incbea  deapt 

deep,  will  contalD  a  iutlul.  will  contain  a  ewSmi. 

A  box  1^  lucbeanqnanaiidlllliicbeadeep,    A  box  7  tucbei  eqnu*  aod  4j  tnebee  da^ 

will couulp  a  tunAaf.  '         wUlooDlatn  aAii^paODn. 

A  box  It  1ucb»  by  IjI  [ncbM,  and  Dlnchee    A  box  4  Incbee  iqiun  and  4]  tnclNadecp, 

ieep, -xia  cootam  a  lia(f  btulUL  will  coDialii  a  ffiiarl. 

A  box  lU  lucbee  i-quare  and  101  Inclxe  deep,    A  box  4  lucliea  tqunre  and  it  bicbea  deep, 

wtU  conUlii  a  Aofr  AixAiA  |     will  coulaln  a  jiM. 

043.     CONTENTS    OF    FIELDS    AND    LOTS. 

The  tbllowliig  table  wlU  uilit  Itrmen  Id  duUdj;  an  aeciuate  Mllmata  <rf  tba  amomit 


Br  cnMiaUoD. 


6    II        ■      a»      II 

B  Tarda    >    MB   yards   : 
10     "         ■     4M       "       : 


X     145,'i  " 


.OTM 


QUOTATIONS    OF   STOCKS    AND    BONDS. 

(See  Arts,  623-643.) 


Ind.  B. 


«  pref... 
7b,  id  U.  ) 


P..188S,    1 


I,  A  S'kf.  F-d 

i8_PnclflclB(M.(gW.)6, 

<  A  XenlB  SiDc 

Cajlon  &  Michigan  g  p.  c 


J.  AD. 


1  U.  fl.  Bom!«  of  tho  nindwl  dcbl,  payable  In  WW, 
bcarlnz  frc  InlercHl.  vl[h  coupon  ccnlflcai«c, 
lOr  wtakli  tllO  WM  bid  p«r  *IIID  nrihc  Bondf. 
,9  Re|Fl>t'il  Bonds,  paynblelnlffil.bearlncM. 
iTond  Sorlea  or  U,  6.  BondJ"  payiilile  In  IKl, 
fiUh!  In  by  ILe  TrcBeurcr  Ibr  payment,  with 

1  D.s.  ^dP  Uroert  In  ISM.  rBdeMnableBfter-TDlTl. 
1873,  payable  Jnly  t.  IPSi.  hearin,r&t  In'.  In  mid. 

Bondf  of  SInfeina  Fund  of  lIu.lroD  Hirer  B.  R, 
i-Mnrcd  by  a  -Second  MorlKafiO,"  payable  la 

Bonds' nf  lliB  CoDPolEiIalpd  Mnrtraijea  tl  Sinkiiig 


InaWTn 
Block  of  < 


IrR.R.bear. 

-, D"  In  cold. 

t  A  Xenla  IL  R.  irHAmit  Ibe 


S5000  V.  6.  B-aOK.  IHM,  c. 
100  ReadluK.  b.  10  Hat. 


tJ    B.  B-SO  Conpon    Bnndu  i 


AN8WER3     TO     PROBLEMS 


94S.        ANSWERS     TO     PROBLEMS. 

NnT«.— Answers  !i>  digdUI  prohlenn,  md  (o  mnuf  of  the  »lmpler  w 
3  euins  verbiJ  aiiawars  aiu]  dvlailud  ntntuiDeiiu  utacKJUnW  nujuliwl,  w 


A  1.179. 

e.  11,252. 

r.  tMn^e. 

-Irf.  »2. 

i.  390.106,273. 

«.  97,844,449,983. 

8.  182,(574,396. 

4.  184,980,489,264. 

«.  1,907,935. 

«.  3,837,917. 

?.  597,538. 

a.  22,587,757. 

ft  144.70. 

m  3.986.95. 

11.  *3,308,362,706. 

le.  3,697.633. 

13.  »3,109,788,234. 

li.  295.667,000. 

IS.  4,129,680. 

16.  48,860  miles. 

12,212,413,000. 

n.  8,885,040  acres. 

3,800.900  bales. 

/*.  2,923,213. 

IS.  1,620,449,949. 

eO.  38,858,371   Pop 

of  U.S. 

Art.  03. 

1.  194.27. 

S.  »225  68. 

9.  •11,105.27. 

4.  »178.99. 

Art..  106. 

S.  13,793,486,068. 

4.  1,163.329,140,- 

480. 

e.  2,191,197,946,- 

000. 

e.  3.752,220,031,- 

000. 

7.  25,8!>9,405,584. 

8.  3,3^7,600.000. 
0.  20,143,200  feet. 

10.  *;99,0G0. 

3,744,834,096. 

15.  9,740,801,866. 
J4-  20,879,277,804. 
13.  31,153,538,394. 

16.  886,461,664,323. 

17.  2,059,326,810. 

18.  5,077,007,400. 

19.  365,280. 
SO.  1,043.680. 
21.  164,698,240. 
3^  38,903,616,000,- 

000. 
23.  264,580,448. 
SI  41.781,923. 
25.  656,234,909. 
S6.  635,752. 
£7.  1,264,617. 
S8.  3,843. 

20.  360,000. 
30.  300,000. 

Alt.  109. 
ft.  255,276. 

7.  $87,605. 

8.  1.254,400  lb. 

9.  1.826,100,000. 
10.  20,160,000. 

Art.  110. 
S.  $3,801,624. 
I  5,127,331,200. 

5.  5,464,435.200. 

6.  26,190,693. 

7.  490.046,060. 

8.  99.006,900. 

9.  7,300,049,023. 
10.  761,861,556. 

Art.  111. 

4.  3,421.978. 

5.  87,932,560. 


7.  89,712,000. 

8.  712,770. 

9.  25,349.280. 
10.  214,444,800. 

Art.  112, 
2.  374,512. 
S.  7.354,670. 
A.  5,544. 

5.  1,726,273. 

6.  629,937. 

7.  7,643.814,761,- 


9.  25,839,000. 
10.  7,592,400,000. 

Art.  1X1. 
2.  59,031. 
S.  9,199. 

4.  4,913,618. 

5.  998,999,999. 

6.  28,h03,306. 

7.  25,100,063. 
S.  3,750. 

9.  1,786. 

10.  1,100. 

11.  1,998,000. 

12.  85. 

13.  95,400. 
li.  3. 

15.  2.820. 

16.  43,047. 

17.  252,874,044 

18.  8,879,991. 

19.  1,905,414. 

20.  26,946. 


Art.  136. 

1.  108,093^}!. 

2.  609.111A'=,'b. 

s.  12.9625  ni. 

J^  200,6Uji|?M. 
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6.  e,092,649xW/iVo 

10.  148. 

17.  $20,768. 

e.  80. 

iJ.  25,485?. 

18.  6^  J  days. 

r.  1,002. 

i2.  281 A  gg. 

19.  $31,453. 

8.  immi- 

i5.  5,16"9,150. 

20.  Slljimos. 

9.  52,037,988,»i. 
10.  433,635,007  r^. 

;^  31,201,V 
15.  7,833,333  rl;. 

Art.  17s* 

1.  1,080. 

2.  5,040. 

U.  »49,6a6ii. 
12.  83.36. 
IS   75  eta. 

Art.  1S8, 

1.  $229,142. 

5.  2,520. 

J4.  40i,6s. 

m  8,0o\aV 
17.  2,709U8- 
J5.  1  mile. 

«.  72  sliecp. 

4.  25,200. 

5.  893,010  bu. 

5.  12,600. 

i.  2,106  milea. 

e.  1,506. 

6.  1,841  miles. 

7.  720. 

6.  Cal.,  146,650,000. 

<¥.  $480. 

19.  \. 

Oreeon,  $5,700,- 

9.  120  inches. 

SO.  0. 

000. 

10.  15,939. 

SI.  359,809  .^?. 
23.  $827,085,176-1- 

23.  noiVinm- 

U  271  montlii 
25.  30andl88^J|8. 

^.  t4«,230i4S!;. 
25.  »r.lO.VrVa- 
29.  7  days. 

7.  3,464. 

8.  990  miles. 

9.  50  meo. 

10.  6th  power. 

11.  80, ''a  hr. 
A'.  7602  bu. 

^li-(.  180. 

1.  16. 

2.  4. 
S.  14. 
4.  23. 

IS.  23  lota. 
/.(.  21,504  pop. 
15.  14. 

5.  56. 

6.  42. 
r.  148. 
8.  2, 

50.  70  toiiB. 

Jr(.  Jfii. 

9.  23. 

Art.  1.19. 

i.  $2,918.07. 

JO.  512. 

I  10.386.  Item.  43. 

2.  32,400,000  bu. 

3.  $7,060. 

Art.  182. 

5.  l,lia,311. 

4.  50,207  lb. 

1.  123,332,544. 

liem.  105. 

5.  $101. 

2.  89,702,525,905. 

Art.  152. 

e.  818/>81.77. 

S.  72,055,480. 

7.  $208,271133? 

4.  1,449,894,400. 

3.  2,373^. 

c.ip. 

0.  146,808.853,191. 

5.  43+  lb. 

$184,221!,'!^|cir. 

G.  5,148,000. 

4.  813.2SJ. 

8.  68.350,000  bii. 

6.  i  or  IJ. 

9.  Chi.  445,283,482. 

Art.  18S. 

Jiip.  34,y50,3Cti. 

1.  201  J. 

Art.  107. 

10.  790,058  duposit- 

a.  3.450. 

1.  21C.000. 

3.  404,910. 

2.  1,243,1170,000. 

$218,378,085  de- 

4. 8.640. 

3.  2,833,3335. 

posits. 

5.  197i. 

4.  718.     Item.  33. 

11.  $025,311.96. 

6.  i'-ioAVij^. 

n.  $295r1';ii1n- 

Art.  187. 

6.  20,833  i. 

IS.  $11,159,000  gain. 

1.  Zl\  mUes. 

7.  47:.2. 

14.  $12.91)8,942, '„. 

>i.  $50. 

S.  iZ')r^% 

15.  $19,083.13  iSg. 

5.  1114. 

9.  336. 

16.  $20,090. 

4.  83= 
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Art.  189. 

1.  4.80. 
£  20  feet 
S.  12  feet 
J^.  30  «.T  days. 
5.  1,000. 


1. 
2. 
8. 

Jh 
6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 


Art.  207. 

131 


I'^i 


720  • 


j_2.fi  1  I  ft 

4  • 

l  0  • 

■*•  3^,  C^,  3. 

^.     10  ,y,  7y^,  3gJ. 

6.  88^1,     64/2'5, 

Ql  095 
^fiioO- 

-*•  if,  ih  II  l\^ 

/?     27 
^'    83* 

7.  J#- 

A  iJ.  |l,  iJ- 

^"  48, 78, 4§* 
^^.  ft,  ih  ?S,  ?S- 


^r«.  211. 


LI 


5, 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
IS. 
14. 
15. 


5 

.'• 

1  A 
4S* 

8 
7- 

4 
TT* 

3 
Ti" 

4 

5^- 


7 
TO* 


4r«.  213. 


6. 


i^iV 


^rf.  215. 

18     15    20     15     14 
24,24,  24,24,21- 
Ai     3ft     48    20     18 
36,  58,  78,  36,  56* 


ih  U' 


1. 

2. 
3. 

^.  f  ?,  1!,  H,  f  i- 

7.  2^, 
8. 

9. 


30       72       40       75 
l2  0,T21J,T20,T2b* 


2    J  4    4 
8,    8  ,  8* 

9      56 
24,  2i' 
120         90  72 

8  8  0,     780,     3  80, 
6  0        4  5        3  0 
380,  780,  780- 
80     Jifi      lOQ    105 
T20,  T2  0,T20,T20' 

10.  UUthUUll- 


Art.  219. 

1.  3H. 

©     Q  47 

3.  2g5. 


If. 


s«. 


d  14i}. 

7.  2. 

8.  8536}|1 
9..  170|. 

ia  568y^. 


ii. 


1. 

2. 
3. 

5. 
6. 
7. 
8. 
9. 
10. 


2n 


'4  0- 

203|. 


12  » 


Art.  221. 

22. 

7 

3«J 


TIP 

265|j. 


93' 


Art.  223. 

3.  316J. 

-*.  1809i. 

5.  7250. 
6?.  16. 

7.  30,105. 

<9.  2,000. 

P.  1,283]. 

10.  946? J. 

O  1 

Jm  35 

6.  49. 

6.  13  J. 

7.  65i. 

8.  1,071 

Q  5 

7i.  36. 

i5.  3,152. 

H.  208 .;. 

iJ.  2128i|. 
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16.  5,274,3395. 

17.  3,811,058  iV 

18.  200,922^?. 

19.  77<;,914!1. 

20.  13,946,832  J*?,. 


1 

T2' 

8 
*IT 

39 
2  id' 

0. 

1 7 

703}^. 

24n- 
10.  446|. 
47 

l^ 

843j. 


Irf.  ;?;?5. 


3. 

I 
6. 

6. 

7. 

8. 

9. 


11. 
12. 
IS. 

11 
15. 

16. 

17. 

18. 

19. 

20. 


1. 


82. 

59,Vo- 
I 

162. 

91  4 

275i|. 

Art.  227. 

574 
I4i>  ftn»  fn* 

^.  12,  25,  33i. 

3.     2,   Ig,  ^|. 

6.  64  J. 
^.  2. 

Art.  228. 

4.  251,3,3,556^. 

6.  200j'.,  144i'a. 

6.  48,  336,  18. 

7.  46.296,  8,  14'^. 

8.  1,136. 

0.  i;,U,i^u- 

in     I  8    1  7  I 

■*■*•    I  r 
/  7    5  4 

i5.  l.i^. 

■/-*.  2|. 
iJ.  5y. 

17.  im^ 


18.  24iJ. 

iP.  itj. 


Art.  231. 


31.  2g. 


6 


55.  2]. 
J  J.  55  sum. 


1^  difference. 
8i  product 
l|  quotieut 

36.  $2.58 j. 

e?7.  2:}  tubs. 

38.   j^n  Ini. 

5a  1,614}  gib. 

40.  4,765/^^»o  lb- 
^i.  986,7,  acres. 

42.  *355.61iVo. 

43.  226  .J '^g  acres. 
44-  ^3.17 ,««. 

4 J.  $19,200. 

46.  {i  of  the  orange. 

47.  812. 
-{5.  $8.02  f':T. 
49.  $3.28^.* 
J(?.  *13.';8i. 
5i.  -^,  loft. 

Worth  $15,000. 
J^.  ^72,000. 

53.  ^'j  acre  more 
^  than  B, 

J  times  more. 
J^oth  own  A  J  A. 

54.  5,561 /..V  lb. 

^5.  1,681 2  Idu.  wheat. 
1,255  j\  bu.  rj'e. 
564;;^  bu.  oats. 

56.  $1.56{. 

57.  83  g  J  acres. 

58.  t^'^. 

59.  $33,600  from  B. 
$11,200  from  C. 
■^Q  remaining. 

60.  4r  of  each. 

^^rt  uninjured. 

61.  $33,918}$  loss, 

/?  :>    Q  9  1  9 
0-v,    »yjg(j. 


63.  $364] . 
&4-  5  sons. 

$19,284   each 
son's  share. 
65.  $3,213 f. 5 J    in 
land.  * 
$2,410^  J  m  coir 

ton. 
$l,483i«S    in 

grain. 
$9,641  J  3  in  alL 

Art.  247. 

1      1       1       I  0  '2  A  3    J 
■^*    4J  4J  ftOOuu'  4* 

5.  6/0,  8OV0,  8,V 

4'        120y^„  g^,,  y'j, 

6-2  7 
3  0  0  00 

*^«     4  0  0> 


^4  0 


0> 


37» 


4> 


^      I  4  19  451 

°-    15>    34?)>    '^S 


509' 


31 
*00' 


Art.  240. 

1.  .675,  .125,  .28, 
.024,  .15. 

2.  .0003,  $12.75, 
25.075, 300.0075, 
32. 

3.  6.3775,  .07125, 
1.406,  21.016. 

4.  2.5625,  .04, 
7.8125,  .512, 
.066*. 

5.  .16,     .04,    .025, 

.064,  .185185:.V 

6.  .325,  .0175,  .153{, 
.0032,  .0013^. 

7.  .04375,  §12.15, 
25.032,  37.1625. 

8.  .00083.{,  .0765, 
56.0875, 19.0125. 

9.  .190476nV 
.45714282,  .54. 

10.  $49.8333.;,     6.5, 

11.41  17647tV, 
17.034. 
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H         Art.  S30. 

6.  $2,070. 

Art.  263. 

^LjI  .416,.4C,.G153s4 

7.  $5,913.50. 

1.  7.043. 

8.  $3,638.75. 

1.09125. 

^^      .6428571. 

9.  $0,918.75. 

.4. 

«.  2,210536315780- 

IQ.  702,666.6. 

2.  1.1072. 

47388^. 

Art.  257. 

.400235. 

i,  l.i,  440,  i.i, 

1.  .739.24«. 

12.345. 

m_*-  u>  h  A>  i- 

2.  1,320.10876. 

S.  .005. 
.082. 
.0115. 

mi-  iVo.VsS^i^'-Vfl^- 

3.  .3804803. 

™         Art.  2GS. 

Art.  2GS. 

.42876. 

S.  .370102. 

S.  2.04925. 

J^  ,1875, 

i.  20.43078. 

4.  2.72375. 

.0000473. 

6.  2C.568483875. 

5.  ,035144. 

.000035. 

^    6.  416.G685. 

6.  .8740938. 

.0000008. 

L  7.  124.2331  gaL 
H  9.  4G0,3I94S  acres. 

7.  7.00105. 

8.  11.94503125  yd. 

G.  $.00i. 

7.  $.01'  per  foot. 

*.  $1,14^. 

9.  t.l4i. 

V'8.  61,152.3800185. 
ift  63.4028. 

9.  .6990993. 
10.  .9990999. 

1!.  $388,151.' 
IZ  $20.82}. 

U.  1.912,5. 

8.19241. 
12.  0. 

.003. 
W.  $15  gain. 

14.  1741  51S. 

15.  7648.3205. 

Art.  261. 
3.  400. 

10.  $37.50. 

ylr/.  2C3. 

iA  259.4  sq.  mi. 

5.  .403258. 

■  U.  189.380.152453. 

i  1.20088. 

KZfi.  S,82a3013S6. 
K         Art.  235. 
^  1.  .1407. 
&  16.825. 

/>.  11.3526477. 
e.  ,16039. 

7-  4.2903. 
5.  3li3.339. 

$.40025. 

2,5. 

Art.  264. 

S.  $12,0180. 

250. 

1.  *3.i71.776. 

■■        .0001876. 

5.  .025, 

2.  90.000  It, 

HTj.  1.7723265J;. 

11100. 

S.  $50,834,935.80. 

■  «.  .1532  ^ 

1600. 

i.  $16,875,000. 

^     240,413.710,'',. 

4.  .0016. 

.00005. 

5.  C2.720  lb. 

■:&  S3,694,8G0.8(! 

G.  $70,25  :.61,V,. 

^B          pcreons. 

.00001. 

7.  178  lb. 

H:7.  1^41i;323ft. 

S.  .1344. 

8.  Save  50  eta.  per 

B:9.  $.148628. 

64. 

week    at   the 

■'.«l  $2,277~'iO. 

2.4. 

latter  rate. 

^HB.  1,443.75  ca.  in. 

G.  .0125. 

9.  17.42335i^,  lb. 

HT        ^rf.  9fiC. 

.006. 

10.  $.88g. 

B-ff.  134.02. 

.08. 

11.  153  164  total  Wt 

H        13,402. 

7.  .8. 

51.05481    lb.  ftT. 

V        134020. 

80. 

weight. 

■     S.  7(1.025. 

500. 

13.  niinchca. 

87.5. 

S.  150,404  lb. 

13.  4  ['r  miles. 

i  $125. 

0.  29, i,  mi. 

1J^.  $3,057). 

$137.50. 

iO.  8,86,i85ida. 

$857j. 
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16. 

5,274,3395. 

17. 

3,811,058  ;V 

18. 

1200,922.1?. 

19. 

77i;,914i. 

20. 

13,946,832  i»7. 

Art.  225. 

S. 

1 

"I  3- 

-*. 

8 
'J7- 

6. 

»9 
1 1 0* 

6. 

0. 

7. 

1 7 
fin* 

8. 

7031 -J. 

9. 

24^. 

10. 

440]. 

11. 

47 

12. 

li- 

13. 

sts'. 

11 

8^. 

15. 

59.AV 

16. 

.'o- 

17. 

li- 

18. 

16;. 
9|J- 

19. 

W. 

275iJ. 

Art.  227. 

/       A         7         4 
•*•    IV  1>  ftO»  7rt* 

2.  12,  25,  33^. 

5.  04  J. 

6.  2. 

Art.  228. 

4.  25|,^3,550iJ. 

5.  200,'.,  144, -^g. 

6.  48,  :J30,  18. 

7.  40.290,  8,  Ul 

8.  1,130. 

^'    l.i*  li>  "lO* 
in     I  H    1  7  I 

/>    ft 4 

iJ.  I3V 

H.  2[. 

i5.  -^. 


/^.  24  J  J. 
19.  li]. 
^^.  82j-ig. 

^if.  231. 

31.  2g. 

^5.     2]. 

JJ.  5  J  sum. 
1^  difference. 
84  product 
l|  quotient 

36.  $2,581. 

J7.  2^  tubs. 

38.  /n  l)u. 

5P.  i;oi4j  i;  lb. 

40.  4,705 /.^o**!.  lb. 

41.  986,''.,  acres. 

4^.  ^J55.Cl,'7o. 
43.  226 3 -J  acroa 

-W.  83.i7-,'rt. 

46.  $19,200. 

45.  i  of  the  orange. 

47.  *12. 
4<y.  $8.02  J^. 
49.  $3.28^.* 
ja  $13.78^ 

51.  .;\.  left. 
Woi-tb  $15,000. 

52.  $72,000. 

J5.  2*4    aero    more 
tban  B, 
J  times  more. 
r>otb  own  .'.J  A. 

54^  5,501/.;,- lb. 

55.  l,r)81^i!u.  wheat 
1,255  f\  bu.  r}'e. 
504H^  bu.  oats. 

56.  $1.50]. 
J7.  83;J3  acres. 

58.  t^\. 

59.  $33,600  from  B. 
$11,200  from  C. 
-^Q  remaining. 

60.  4  of  each. 

A  uninjured. 

61.  $33,918  [H  loss. 

^  >     Q  9  I  9 


63. 

64. 

65. 


1. 

o 
^. 

3. 


4. 


5. 


6. 


$364  j. 
5  sons. 
$19,284    each 

son's  share. 
$3,213  JU  J    in 

land. 
$2,410  j  f  in  coir 

ton. 
$l,483i«f    in 

grain. 
$9,041  J  J  in  alL 

A»^.  247. 

1      1       1  0  -.j  A  3     3 

■4>  4>  aoooo»  4* 
CA.  8OV0,  8^ 

.1  4  I 
4  0  0> 

62^0. 

I  4  1 

7  5>    3*TJ> 
31 


I  3 

Buy 


9 


Q2 1      oiys 


9  421 


3. 

4^ 

5. 
6. 


8. 

9. 

10. 


Ai^.  249. 

.675,    .125,    .28, 
.024,  .15. 
.0003,       $12.75, 
25.075, 300.0075, 
32. 

0.3775,     .07125, 
1.400,  21.010. 
2.5(;25,      .04, 
7.8125,   .512, 
.000*. 

.KJ,     .04,     .025, 
.004,  .1851 85..\. 
.325,  .0175.  .1531, 
.0032,  .0013  {. 
.04375,      $12.15, 
25.032,  37.1025. 
.00083.;,     .070^, 
56.0875, 19.0125. 
.190476  .V 
.4571428},  .54. 
$40.8333.!,      6.5, 

11.41 17647  iV, 
17.034. 
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Art.  250. 

1.  ,41 6, .46,. 615384, 
.6428571. 

2.  2.210526315789- 

473684. 
.5,  l.i,  440,  l.i. 

«      1  7     'J       2        1 
^'    595  3>  4  5'  3* 
/        li3      378.    115    407 

Art.  252. 

3.  .370192. 

4.  29.43078. 

6.  26.568483875. 

6.  416.6625. 

7.  124.2331  gal. 

8.  460.31945  acres. 
P.  61,152.3806185. 

10.  53.4028. 

11.  $388.15^. 

12.  $20.82  J. 

13.  259.4  sq.  mi. 
H.  189,380.152453. 
15.  2,820.301286. 

Art.  255. 

1.  .1407. 

2.  16.825. 
$.49025. 

3.  112.0180. 
.0001875. 

4.  1.7723265^?. 

5.  .1532^. 
240,413.719/3. 

6.  23,594,860.86 

persons. 

7.  1,941.6325  ft. 

8.  8.148628. 

9.  $2,277.50. 

10.  1,443.75  cu.  in. 

Art.  256. 

2.  134.02. 
13,402. 
134.020. 

3.  76,025. 
87.5. 

4.  $125. 
$137.50. 


6.  $2,070. 

7.  $5,912.50. 

8.  $3,638.75. 

9.  $6,918.75. 
10.  702,666.6. 

Art.  257. 

1.  .739,246. 

2.  1,329.10875. 

3.  .3804803. 

Art.  258. 

3.  2.04925. 

4.  2.72375. 

5.  .035144. 

6.  .8749938. 

7.  7.00105. 

8.  11.94503125  yd. 
0.  .6999993. 

10.  .9990999. 

11.  1.9125. 
8.19241. 

12.  0. 
.003. 

13.  $15  gain. 
U.  1741515. 
15.  7648.3205. 

Art.  261. 

2.  400. 
2.5. 
250. 

3.  .025. 
1600. 
1600. 

4.  .0016. 
.00005. 
.00001. 

5.  .1344. 
64. 
2.4. 

6.  .0125. 
.006. 
.08. 

7.  .8. 
80. 
500. 

8.  150.464  lb. 

9.  29:ji^  mi. 
10.  8.863485^  da. 


Art.  262. 

1.  7.042. 
1.09125. 
.4. 

2.  1.1072. 
.400236. 
12.345. 

3.  .005. 
.082. 
.0115. 
.42875. 

i.  .1875. 
.0000473. 
.000035. 
.0000006. 

6.  $.06|. 

7.  $.01 1  perfect 

8.  $1.14g. 
P.  $.14^ 

10.  $37.50. 

3.  .403258. 

4.  1.20088. 

5.  11.3526477. 

6.  .16039. 

7.  4.2903. 

8.  365.329. 

Art.  264. 

1.  $3571.776. 

2.  90,000  ft. 

5.  $50,834,935.80. 

4.  $16,875,000. 

5.  62.720  lb. 

6.  $70,257.61^«2V 

7.  178  lb. 

8.  Save  50  cts.  per 

week    at   the 
latter  rate. 

9.  17.42335//^  lb. 

10.  $.88f. 

11.  153  164  total  wt 

51.0548i  lb.  ay. 
weight 

12.  17i  inches. 

13.  4/y  miles. 
14*  $3,057^. 

$857^. 
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15.  $1,384,194,348- 

.308  J. 

16.  3,765^??.    ^ 

17.  2,280,0221  bu. 

18.  $122.35  gain. 

19.  363,142ij  bu. 

20.  42. 

Art.  277. 

1.  $4.704|. 

2.  $400. 
8.  3i  br. 

^  14  sbeep. 
6.  84  cattle. 

6.  1428  ft 

7.  51  cts. 

8.  224.273. 
P.  49G.G2}!. 

10.  46,833.431  J  J. 
IL  30,398.8. 
12,  2.0020326250. 
IS.  $1400  A. 

$480  B. 

$453.60  0. 

$260  D. 
U.  $180    from 
wife. 


Jt8. 

\50. 

$300  from  specu-    r^^ 

lation.  \^2, 

$450  from  rise  of  ^^^ 

property. 
$375  from  nncle. 
$19*)  from  father. 

15.  $698.50  left. 

16.  U%. 

11.  4:;. 

18.  30::;;. 
19. 15;^. 

20.  hie. 

21.  2G|5?. 

23.  SSri  copper. 
12';;;  nickeL 


60J^ 

450. 

$24. 

$45. 

$5. 

100  cents. 

$75,000. 

$28,000. 
.  $8,750. 
.  2,500  sheep. 
.  140. 
.  $75. 
L  20,000. 
$4.88§. 
$4.22?. 

$3,775. 

$40,000. 

$71,300. 

28^. 

14^;^. 

$116.25. 
$57,200  older 

son's. 
46,800  younger. 

$110. 

900. 


24. 
25. 


25-^' 


c 


277i^  for  board. 
3l),c;forclotlung.  i^>. 
5  i^' for  books.      U^- 

28  g^  left  I  ^^• 


25  yd. 
681b. 
1,711,953. 

467,418. 

305|+. 
92,599  nearly. 
1,457,364  nearly. 

Nearly   61 /.^j/^ 

greater. 
.  Real  estate,  $3800.]  i  J. 

Art.  293. 

.  800  pt 
.  140  ])erebes. 
'.  44,400  sec. 
I  378  pt 
h  750  lb. 


44.8  pt 
140  nails. 
3,840  min. 
736  solid  feet 


89.1  in. 
20,736  ctL  in. 
2,916  qt 
1,332  pwt 
83.84  oz. 
40,320  gr. 
2.6  qr. 
.  115.2  sheets. 

.  78i  lb. 
.  1930S  dr. 

Art.  294. 

23gaL2qtlpt 
10  oz.  16  pwt 
4  yd.  1  ft  9  in. 
2  qr.  6  lb.  4  oz. 
30  hhd.  27  gal 
2  qt  2  gi. 
.  4fur.  17rd.4yi 

10  in. 
.  250  lb.  4  oz.  4  pwt 

.  6  fur.  16  rd. 
.  13  s.  4  d. 
►.  3  qt  1.2  pt       . 
I  2  da.  19  h.  12  nun. 

\.  3  pk. 

t.  13  br.  30  mm. 

Art.  295. 

5.  6  bbd.  36  gal. 
0,  10  lb.  3  oz.  1  pwt 

7.  21  bu.  6  qt  1  pt 

8.  12  mi.  2  fur. 
p.  3  sq.  mi. 
a  2  bbd. 
fj,  ^lobhd. 

'-'  ^ioda. 
I'o  bu. 
17  yd.  2  ft.  9  in. 

17  cd. 

4  bbd.  32.2  gal. 

38  yd.  3  qr.  "3  na. 

.09 'lb. 
.  1.1  wk. 
.  25  A. 

Art.  29(i. 

t     fi.T  xtr 
•  Sf  "• 
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?;.m, 

*■  r'l- 
10.  Ji. 

12.^5. 
IS.  S15. 

kArU  297. 
t  119  gal   3  qt 
3/-,  gi- 
ft 260  ilU  qt 
S.  Gains. 
4.  539/ 


1.12, 


A" 


e.  10  presenptions. 
7.  16  lb.  llj^  oz. 
*■  3,Vn  oz. 
,fi.  771b.  12JJ|oz. 

.  122  bu.  3  pk.  1  qt. 
KA  00  gul.  2  qt.  1  pt 

I4.  503  A.' IR.  15  r. 

Te.  62  jd.  3  qr.  1  nil. 

6.  67  m.  7ftir.37rd. 

3  yd.  i  in. 

7.  49  w.  15  h.  13  mi. 
S.  16  8. 13°  46' 34  ". 
9.  48  m.  4  fur.  C  cli. 

3  p.  9  1. 

10.  iro  U.  72  cu.  ft. 

234  cu.  in. 

11.  211"  41  mi.  6  fur. 

10  rd.  a  ft.  8  in. 

IS,  2  sq.  ml  324  A. 

8  K.  2  P.  45 

Hq.ft.114sq.in. 

13.   1  bu.  2  pli.  6  qi 

1  r^  pt. 

.  34  yd.  |\  no. 
;  9  mi.  33  rd.  2  yd. 
SfLlOii  ill. 


■.  23  A.  144  sq.  rd. 

17  sq.  vd.  5  sq. 

n.  117  sq.  in. 
'.  7  T.  7  cwt.  54  lb. 

Uoz.  297ggr. 
'.  33mi.4fur.llrd. 

4yd.  1ft.  2^  ill. 
'.  9Hq,  rd.  29sq.  yd. 

8  sq.  ft,  130  6q. 

in. 
'.  7d.  21  h.  Urn. 

44}  B. 

Art.  30 J. 

'.  3  fur,  24  rd.  1yd. 

.  Coz.17pwt.17gT. 
.  209bu.3pk.4qL 

IpL 
.  378  yd.  3gr.  Ina. 
.  S31  gal,  1  pt 
.  8  m.  5  fur.  3.  rd. 

10  it  2  in. 
.  20A.  17P.  94  6q. 

ft.  3fi  Bq.  in. 
'.  232  Iiu.  1  pk.  2  qt 
'.  3  T.  8  cwt  59  lb. 

2oz. 
.  71  lb.  7  ojj.  7  pwt, 

12  gr. 
.  21   A.    3  R   IS 

eq.  rd. 
'.  h  d.  21  hr.  23  m. 

30  8. 

-  107  yd. 

.  9  mi.  1  ftir.  24  nJ. 
12  ft. 

Art.  30.1. 

'.  3  fur.  30  nl.  2  ft, 

-  1  T.  6  cwt  1  nr. 

17  1b. 
,  38  yr.  6  ra.  4  d. 
.  84  yr.  17  d. 
■.  30  yr.  12  d. 
I.  398  A.  8  P. 
'.  1  m.  2  fur.  3  rd. 

7  ft.  6  in. 


li.  33"  4'. 
15.  55"  57'. 

Art.  SOS. 

S.  225  A.  1 R.  28?  P. 

3.  7  yd.  1  qr.  1»  na. 

.#.  1  cwt  1  qr.  3  lb. 

13^  oz. 

5.  1  cwt  3  <ir.  5  lb. 

6.  301f  rotatioDB. 

7.  146j  curbstouea 
S.  21  baskets. 

9.  1,841  dollars. 
11.98  gT.  remain. 

10.  12  d.  4  h.  11  m. 

11.  asR?." 


23.  7}4. 
H.  ,Vt- 


J.  llm.  44J  B. 

S.  4hr.  53m.  37Ufl. 

3.  87°  at'  33"  W. 

4.  6^  19'  33"  W. 

5.  16h.l8m.20Ala- 

t«r,or3hr.l8ra. 
20  B.  next  A-  M. 

6.  llbr..'>3m,lC,'iB. 

7.  13°  31'  46"  E. 

S.  G  hr.  34  ni.  12  e. 

A.  M. 
9.  10  hr.  44  m.  4  8. 

A.M. 
10.  8  hr.   7  m.   48  a 

P.M. 
31.  P.  7  hr.  45  m.  48  b. 
P.M. 
J.2br.20m.62a 

PM. 
L.  U  hr.   S9  in. 

3fit  s,  A.  M. 

P.  13  hr.    9  m. 

211  s-  P.  M. 
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B.  12  hr.  54  m. 
P.M. 

N.  Y.  7  hr.  3  m. 
59^  8.  A.  M. 

C.  6  hr.  9  m.  28  8. 
A.  M. 

St  A.  G  hr.  33  m. 

40  8.  A.  M. 
H.  12  br.   39  m. 

5^  8.  P.  M. 

Art.  312. 

L  439.135. 

2.  148  A.  3  R.  7  sq. 
rd.  9  sq.  yd.  5 
sq.  ft.  122.4 
8q.  in. 

5.  4,2131b.  7 1??  oz. 

4.  360  sq.  meters. 
^.  19]§|?  da. 

6.  922  bu.  6  qt 

7.  238.47  4-  Uters. 

8.  88.905y  jgSj  kilo- 

grams. 
P.  2,067  C.  10  cu.  ft. 
1,465.344  cu.  in. 
10,  2,267  coins. 
4,805  miligrams 
remain. 

Art.  :iir>, 

0.  1,583  ft.  'i "  4'". 
10.  1,132  ft.  4". 

Art.  31G. 

L  13  ft.  rs". 

2,  12  ft.  V. 

3.  9  ft.  1'  10"  4'" 
-    lOjl"". 

Jf.  37  yd.'  V  V  2'" 

5.  2  fLVJ  0"  8'" 

6.  68  ft' 10'  2"  4'" 

3   39  '/// 

7.  37  ft^  1 1'  1"  11'" 

^373 


P. 


2. 
3. 

5, 
6. 

7. 
8, 
9, 

10. 

11. 

12. 

13. 

IJh 

15. 
16. 
17. 
18. 
19. 
20. 

21. 

o  y 


1. 

2. 
3. 

4. 
6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 


27  ft  V  2"  2"'. 
131  ft.  18'  8"  3"' 

r". 

11' 8'"  3  +  "". 

Art.  317. 

$2.60. 
$2.25. 

$4.68}. 

3^7  ft. 

$19.11§. 

9|C. 

$283.50. 

$16.08. 

$704. 

$8.22§. 

$67.62. 

$46.44. 

21,168  brick. 

$84.67. 

4,375  bu. 

$546.87^ 

Tv.O  In. 

$60.40. 
$3,210. 
$94.50. 
vt/'WtJ  J. 
$110. 
10,800  bu. 
880,000  yd. 

Art.  325. 

200. 
1,104. 

3.69+. 
4.509 +  . 

1.99 -h. 
1.134  +  . 
13.4  4- Jg. 
2.846  +  . 
7.3  +. 
630.19+^ 
1.464 +  . 
1.728 +  . 
1.227 +  . 
1,111.102+. 
755.15+. 
524.49+. 


H.  .0835+. 
16.  .087+- 

16.  $192.2& 

17.  39J  yd. 

18.  645. 

19.  $332.50. 

20.  20. 

Art.  328. 

1.  $6,000. 

2.  22,250  Inhabifta 

3.  $10,000. 

4.  $8,000. 

6.  $2,600 -$1300= 
$1,800 -$1,000, 
etc. 

ArU  329. 

1.  12. 

2.  72. 

3.  14 

4.  3. 

6.  26. 

7.  S?. 
<9.  375. 
9.  4.7. 

ia  :?. 

uirf.  331. 

2.  49  Apples. 

5.  $7.65. 
^.11  cows. 

5.  20  men. 

6.  108  miles. 

7.  2 ,  V,  oz. 
<9.  30  vd. 
P.  $37.50. 

10.  $1.86?. 
77.  A  $1,383. 

B  $1,400. 

C  $770. 
12.  A  $504. 

B  $672. 

C$784. 

D$84a 
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13.  187A  qt 

H,  105!?  T. 

15.  8502.93 -h. 

16.  3  men. 

17.  13  yr.    9|  m. 
i^.  9725  bu. 

19.  4,275,000  ft  lum- 

ber. 

20.  2,131  g\  bu, 

21.  12^^ 

;^^.  11  hr.  6  m. 

23.  145'^  ft 

2J^  8242  and  $308. 

25.  *198.33i. 

26.  $3,121.51+. 

27.  $204,705,884-. 

Ai-t.  332. 

2.  $14,r)80. 

3.  8170. 

-4.  34,-:^  days. 

5.  225  men. 

^.  6().l?rd. 

7.  2 -miles. 

^.  4.35,?!!'j7rd. 

9.  5,315  lb. 
i^.  $4,536. 
11.  78^4  Cd. 
i^.  12,270.' Jj  lb. 
13.  20,525  11). 
i^  1,808.1  lb. 

15.  49i|  cu.  ft 

Ai^.  333. 

16.  149m.2f.3972rd. 

17.  $3.94. 

18.  $127.29. 
iP.  $2.06. 
20.  $437.93. 
/Pi.  $83,125. 
iP£  $147.17. 
23.  $76.56. 

^-4.  439  m.  6  f.  38J  rd. 
25.  53  lb.    13  oz. 

Uj^^dr. 
i?5.  13  A.  3  R.13J  P. 
27.  $104.57. 
^.  $19,375. 


^P.  $29,257.25. 
30.  $30.43. 
5i.  $367.81J.  . 

ArU  334. 

1.  2|?da. 

A  &  B  in  3|  da. 
B&Cin4J.?da. 
A  &  C  in  3|  da. 

2.  A  $9,  B  88,  C  $7. 

3.  18  and  21. 

4.  Horse,  8100. 
Harness,  $60. 

5.  32;  24;  16. 

6.  $4,800. 
1st  $1,400. 
2d.  $1,300. 
3d.  $1,100. 
4th.  $1,000. 

7.  $35,000. 
$40,000. 
$45,000. 

8.  $1,800. 

9.  A  $16. 
B  $32. 
C848. 

10.  2hr.  10;?nL 

11.  Com  48,^,  barley 

70,^ 

12.  7hr. 

13.  lli^^oz. 
i-4.  7?;  da. 

15.  S.  00  yr.  J.  26  yr. 


Art,  336. 

3.  uy. 

I  70^ 

5.  $1.39|. 

6.  10<^. 

7.  Entire  gain  23^/. 

8.  36  lb. 
241b. 
121b. 
18  1b. 

9.  92  rV. 
10.  6}M 


Art.  339. 

3.  100  lb.  @  12^ 
100  lb.  @  15^, 
200  lb.  @  10^ 
100  lb.  ®  8^ 

^  30  gal. 

5.  16  gal. 

6.  15  oz. 

2.  2i  lb.  <a   7/^. 
2    ^       10 

1     "       12 

3.  1  lb.  @  50/. 
1  «        60 
1  «        70 
6  «        90 
lA  bu.  oats. 


4.  X. 


« 


com. 


u 


1 

1     "    rye. 

1     "    wheat 
5.  1    lb.  @  60^ 

1     "        75 

1    "        80 

2j  «      100 
6?.  5  gaL  @  81.20. 

5   «        $1.40. 

3   **    water. 

7.  3  parts  @  22. 

1    «  of  each  oUi'r. 

8.  8  gal.  @  $1. 

4    «        $1.20. 

8    «        81.50. 
16    «        $1.60. 
P.     40  gal.  water. 
120    "    brandy. 
120    "    rum. 

10.  7  lb.  @  $.85. 
13  "       81.05. 

4  «       $.95. 
1  "       $1.10. 

11.  10  1b.  @  U\t 

5  «        131 
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J3.  9  gal.  @  80/. 

Art.  SSO. 

17. 

81.33+. 

6    "        90 

i  1,664,100. 

18. 

1.0196. 

3    "      115 

e. 

614,135. 

19. 

1.57ia 

1    "      130 

6. 

474,552. 

SO. 

1.442241. 

4    «      145 
i;.     601b.  @14f. 

7. 
8. 

103,823. 
1,521. 

;, 

Art.  381, 

23. 

180  "        13', 

9. 

31.36. 

2, 

318. 

420  "        13' 

10. 

9,604. 

3. 

Bflrti. 

480  "        121 
60  «        13 
IS.  1  turkey. 
3  geese. 
7  ducks. 
2  ctickens. 

11. 

S. 
4- 
5. 

1,368,900. 
Art.  308. 

179. 
702. 
307. 

k.  7. 

5.  11.514+. 

6.  2-1926 +. 

7.  .0684. 

8.  490.1853. 

6. 

1.414+. 

AH.  383. 

Art.  3a.3. 

7. 

15.3. 

2. 

32.28C. 

1.  1,953,125. 

8. 
9. 

.25. 
240. 

S 
U 
6. 

9.8902. 
2.4769. 

8.  202,144. 

10. 

20.615+. 

0.3095. 

A  20.25. 

11. 

4.242+. 

.*.  17fi,C10. 

U. 

1.808 +. 

Art.  390. 

?:lf: 

IS. 

13.3. 

1. 

(:3.97. 

14. 

1*. 

2. 

ISf  lb. 

7.  9,801. 

15. 

\. 

73  lb. 

*.  997,001. 

16. 

5. 

401  daja. 

9.  243. 

17. 

8  . 

3. 

78. 

i£>.  970,299. 

IS. 

576. 

4 

49,500  ft. 

J/.  984.903.999. 

19. 

15.- 

5 

*007.9r.. 

13.   1,000,000. 

20. 

19.561.625+. 

0. 

a  ^.  »  74  J. 

3S.  1,785  i\. 

21. 

6,889 

7. 

d  4,  H  10. 

U.  73.'.,001',|. 

iiS- 

8. 

s  11,700,  a  la 

15.  1.418.510,112,- 

9. 

ll  .1^  H  17. 

25(i. 

Art.  379. 

10. 

*ia7".  Pec.  1. 

18.  8.357.94r,fl9I. 

1. 

97. 

8873.48  Cr. 

17.  l,H.1:1.83.804,12r.,- 

3. 

504. 

!)S8,3I0,8'J8,2'-;4 

3. 

304. 

A,-t.  3»7. 

18.   i^'.V/.",:",',-. 

4.  145. 

1. 

«984.1.i  last. 

19.  28,733,900,300,- 

5. 

203. 

8!47<l.20a!l. 

C33, 

6. 

803. 

3. 

120.24:7. 

SO.  30.517,578,135. 

7. 

2.3. 

3. 

*l,lll,lll.lll. 

31.  918,330,048. 

8. 

2.4836+. 

I 

3- 

2J.  .00,003,050.158,- 

9. 

3;. 

B. 

i 

440.581^376. 

10. 

.046. 

7. 

190  ft. 

SS.  2.505.784,51.^ 

11. 

81. 

8. 

1.979022 +  . 

950,347,900,- 

12. 

-A- 

9. 

*3S4  the  Sa  mo 

390,035. 

13. 

2.42+. 

t3,069  in  alt. 

SI  50,805.'''!*^, 

14. 

.25. 

10. 

104.04. 

«ff.  ^^^x„. 

15. 

2U. 

ioi;.r.;o.i8. 

S6.  «3C,J3. 

16. 

2.758017. 

108.2W85  +  . 

^^M 
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^^      Art.  398. 

SI  *lfi2.337. 

Art.  4^9. 

«.  3C2,8hO. 

3J.  1172.80. 

1.  $760,383. 
S.  $973.39. 

n             Ai-t.  399. 

Art.  4  IS. 

S.  $2,434.65. 

Mb.  15,120. 

1.  fi  bu.  1  pk.' 
27  qr.  doU. 
3-  lij  }-<l 

I  $45.03. 

^H      Art.  414. 
^^  381^  mills. 

-5.  ««. 

fi.  5,210  &L 

1          40,305  milla. 
1,062 ',  milla. 
e.  15QQf'. 
3165'. 

A  8J  toiia. 
4.  5^J. 
5.25^ 
6.  25^. 

7.  $29.41. 

5.  3,129.89  rix  doll. 
9.  $48.91. 
W  $I,520.83i. 

257,^ 

7.  203?. 

AH.  437. 

S.  12.500  mills. 

5.  $19,608. 

1.  $5.20. 

7.050,000  mills. 

,9.  41 2^  gr. 

3.  $6.30. 

272,100  milk 

10.  *1.07sl. 

5.  $6,757.50. 

4.  90,000  miilfl. 

11.  «I0.65|-JS. 

i  12  r. 

«7.05. 

JJ.  *50.04tSVt- 

14*. 

ir           «1,683J. 

13.  «4,442.79. 

13  \f. 

^^.  2680^ 

li.  £2  3i\a. 

5.  40  r. 

^m.  tiaco. 

Id.  Designed  ratio, 

61  f. 

V  «1.18i. 

76  /. 

K.  ^^3^- 

6  tj  1. 

6.  «1^. 

JTr.  $211,735. 

Actual  ratio,  46 

7.  $5,000. 

8.  *a40.07S. 

tol. 

S.  *9. 

p.  *io;,9ri. 

17.  $3.50  i¥. 

9.  $50,000. 

iO.  «.50. 

IS.  *273.74-f. 

m  12^^ 

Ji.  »1 24.35. 

19.  21  i-js  carats  fine. 

n.  n,Y4- 

i2.  »261. 

1,161  gr. 

13.  20%. 

JS.  #13. 

SO.  4,275  gr. 

13.  81^. 

J^  »176.08J. 

IS.  Cost  $122. 

iff.  75Ulb. 

Art.  4^1. 

•    Sold  for  $15B.Ca 

17.  40  bbl. 

.r  $52.24. 
I  »33.13. 
.5.  «67,95. 
S.  $331,201. 

7.  $224. 

8.  ♦6.725.88. 

9.  |G5a.48i. 

16.  $12,800. 

iS.  5240. 
J9.  J(56. 
fiO.  139.894.35. 

SI.  *3l3.9i). 

;7.  $12,375. 

19.  *72». 
~'0.  4S  losa. 
2!.  0. 

«^  8ii7.08. 
g3.  t.i4.f!2!. 
je^  1934  bu. 

,^2.  331. 
2.1.  Gi%  loss. 
$3.32  i. 

25.  11.361. 

Art.  423. 

.^4-  $1,220  naked. 

eo.  «i2iai. 

2r>.  i^M  for  $65. 

*7.  *i87.iO. 

1.  tI71.48i. 

37.  $2,735  profit 

2S.  »433.27i. 

-'.  $4.i. 

3«.  $4.23. 

eo.  110  lb. 

3.  $21.76f. 

29.  16'. 

S«.  18  turkeys. 

.*.  $31,981. 

5t).  $10. 

SI.  «I.«0. 

5.  $331.21. 

S!.  56 li;?. 
5,».  40 lit. 

S3.  M1709. 

ff.  $14,028.55. 

AJ.  tj0.73i. 

7.  $3,274.86. 

$1.65. 
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S3.  $10.75. 

Art.  482. 

30.  $398.63. 

31  $1.15. 

1.  $270,871.51  last 

22.  $20,000. 

SJ.  U%. 

2.  A      $203.40. 

^.  8  m.  18  d. 

Art.  444. 

B         47.76. 

24.  SO  jr. 

1.  1414.40. 

C           6.76. 

~^-^''^',.       «., 

S.  tl.871. 

D       912.75. 

26.  3  y.  10  m.  3  d. 

3.  Z'i.%. 

E     1,790.70. 

27.  $145,920. 

I  $600. 

F  15,000.00. 

28.  $559.89. 

5.  $64.03  paii 

i.  25  mills  assessed. 

2a  75: 

6.  $1,271.87.',. 

7.  $750  expendei 

8.  $10,926,829. 

5.  13  -^,9  per  day. 
Mr.B.  *a0.12. 

30.  7  m.  20  d. 

31.  P.  W.  4917.431. 
Disc't  1:82.509. 

9.  $3,271,464. 

Art.  480. 

SZ  $2,307-69,»,. 

10.  $«63.99  com'a'n. 

1.  $1,689.16. 

33.  $172.41. 

n.  $10,596  com's'n. 

2.  $1,927.05  dnfj. 

$200.00. 

12.  $25. 

3.  $3,286.44  duty. 

61 73.41. 

i5.  $6,248.75. 

54.  Proc'ds$2,456J!5. 

14.  $223.11. 

Art.  493. 

P  W.  $2,469,016. 

IS.  \i%. 

2.  Loss  H- 

.JJ.  27  d. 

4.  6%  of  the  risks. 

30  d. 

Art.  452a. 
£x.  A  to  B  $25  extra. 

5.  Ship  $6,254.17. 
Cai-go  $3,041.88. 
Treight  S483.94. 

37.  90  d.  at  10^ 

B  to  C  850     " 

,9*.  $20,000. 

C  to  D  $75    " 

A.  S829.fil. 

39.  t'Si. 

D         $75     " 

B.  $1,106.13. 

ItO.  £2  78.  2d.  1  qr. 

D  $100  regular. 

C.  $622.20. 

Art.  450. 

D.  $483.94. 

AH.  B-i2. 

2.  $150. 

2.  $4,872,525. 

Art.  4U7. 

J.  $6,954.00. 

Art.  473. 
1.  $112.50. 

2.  Pay  80^ 

3.  Pay  (-,0;^ 

Art.  r,.tt. 

2.  $39. 

1.  $;?3  '.22  iut. 

S.  ^„';^  (last). 

Art.  520. 

2.  $2,651.67. 

4.  $738. 

1.  $8.64. 

4-  25,937. 

5.  $58,000. 

2.  $70.23. 

.1.  3,200,000  hn. 

6.  $930. 

5.  $175.86. 

6.  1  y.  nearly  12.6^ 

7.  f,S^ 

8.  $424. 

i.  $.78. 

3  y.     "      13.4-;. 

6.  |i20.30. 

8  y.     "      19.3;^. 

S.  $44,880,375  losa 

i5.  $116.10. 

15"  y.    «      SS'^ 

10.  »:12,000. 

7.  $803.33. 

25  y.    "      74^ 

iJ.  $120,000. 

*.  $80. 

i^.  $50,400. 

9.  $87.35. 

Art.  531. 

IS.  $12,000. 

10.  Neiirly  10?. 

1.  $37.5. 

i4.  $80,000. 

Jl.  $698.8-1. 

2.  S3,C00. 

15.  0. 

i5.  Gain  $7.33. 

5.  «f;,150. 

JS.  $18. 

13.  $249.49. 

4.  $2,-^57.79. 

J7.  2.  44'- 

7*.  $205.48. 

5.  $17,280. 

3.  50-. 

19.  $123  94  N.  Y. 

6.  $672.45. 

4.  $3.75. 

$124.00  Ohio. 

$8,428.45. 
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Art.  533. 

1.  9^%. 

S.  1%. 

S.  5%. 

14-  Si  7,  and  !i%. 

%£■  7%. 

Art.  034. 
I  J.  5  jr. 

M-  3  yf  ■ 

I  S.  33  yr. 

I  4-  7yr.;4yr.;3JjT.; 

I  3  yr,  nearly, 

l  fi.  3  yr.  U  mo.  12  d. 

Art.  53a. 
S.  ^1,436.40,  simple. 
tl,453.03,  auuiml. 
41,453.62,  compU 
4.  $1,107,375,  simple. 
il,12(j.3  j,  annual. 
♦1,127.24,  comp'd. 
B.  $2,575,33  j,  simple. 
$2,641.41  j,annu'l. 
$2,645  31j,  Domp. 
1:^,095.331  (I"e. 
Art.  041. 
I  g.  $551^47. 
[S.  $170.1(J. 

Art.  S4(t. 
\  a,  TJ.  B.  $523,428. 
Vt  $503.32, 
Men;.  $522.22. 

4.  U.  8,  $U93.786. 
Vt  $1,090,125. 
Merc.  $1,120,716. 

[  tf.  U.  a  $904,133. 
VL  $794,414. 
Merc.  $b83.144. 

Art.  6!Ht. 

1.  53!^. 

$7M45.C25. 
a.  $120,000. 

5.  177,646.00. 
$104,5(!8,824,26. 
$195,160,176.74. 


I  $202.04  in  18C9. 
$220.59  in  1870. 
21.1'5  increase. 

5.  UmM  N.  Y. 
$276.41  N.  Eng. 
?.934S^  iucrouac. 

6.  «1 19,801,046.82. 
20.714'-;. 
19.2'^. 
14459^. 

7.  Nov.  19/23. 
$10.25  dific't, 
$739.75  proceeds. 

8.  July  10/13. 
$10.05  disc't. 
$1,190.35  proc'da 

9.  Oct  16/19. 
$42  discount. 
$2,958  proceeds. 

10.  Dec.  23/2C. 

$47.59  discount. 

*a,751.99  proc'ds. 
12.  $218715. 
IS.  $1,057,165. 
U.  $7,6;8.(;9  Nole. 

$7,528.13?.  W. 
IG.  4,-5";;. 


lO^V'/;. 

18.  ^iH.' 

tvs- 

19.  $33.72,8,  gained. 

20.  ill.fi32.32. 
4?  days. 

Art.  not. 

2.  $802  555. 

5.  £500  15a.  l.Cd. 
4.  $607.64. 

Art.  a'i2. 

1.  $1,208.75. 
4.  $6,718.74. 
r>.  £040  li  n\A. 

6.  $2,270. 

7.  $7,498.33. 


EMS.  555 

8.  $195.75. 

9.  1  m.  b.  =  35|^ 

nearly. 

10.  .9518^. 

11.  m.  b.  ®  25^ 

prcminm. 
J^  $3,792.60. 
IS.  11^ 

14.  li^ 

15.  $28.20. 

IQ.  About  %%  against 
Spain. 

17.  11 IJ^/. 

18.  Would  loEC  £500. 
^1.  \*f.. 

22.  li%. 

Si.  $5,534,203. 

25.  About  1!^. 

26.  $56,157,895, 
Actual  balance 

of   payments 
$50.(;7  5,123. 

27.  $7,i;75,123 

against  iiB. 

28.  $2,324,&77  in 

our  favor. 
Art.  fi4-i. 
1.  $211.00. 

J.  un.wi. 

a.  $204.(.7. 

I  $2,972,38. 

5.  $1,871.44. 

6.  $533.M. 

7.  $5.87. 

*,  $4.55  lofs. 
9.  L.S.  1120.425. 

0.  &  M.  $14,300. 

W.  V.  T.  812,900. 

Bal.  to  Cr. 
$17,409.65. 

10.  Bal.  to  Cr. 

*8,553.11. 

11.  $525.08. 

12.  $1,283.94. 
!3.  $46,363,03. 

a.  $y,c90.ci. 

15.  $5,937.60. 
J6.  $431.08. 
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n.  $274.33. 

18.  $1,849.26. 

19.  1665.58. 

20.  $116,552.74. 

Art.  073. 

1.  $2,200. 

2.  $14,625. 

5.  $1,380. 
-t  $3,360. 
,   14  f  5^. 

6.  12. 
$232. 

^.  $27,500. 
$137.50. 

r.  7.j^.    7||jg. 

^.  $3,000. 
9.  50. 
m  201. 

11.  -1%  and  use  of 

dividend. 

12.  15%. 
18.  50%. 
11  33!,%, 

15.  Ul\%. 

16.  83 '.^i:;  of  par  stock. 
116i%'of     " 

17.  £5,994,632  15  ^a 

18.  3^{^S' 

19.  Insurance  stock. 

20.  $400. 
$14,000. 

21.  9,',^/. 
$30,000. 

22.  90  ;y^^. 

pif      7  2  r/ 

24.  $700. 

25.  *2,082.50. 
$134.40. 

26.  About5yVo/^- 

27.  AI)out4,Vo'o^. 

28.  $1,629,375. 

AI)out5,Vc?a/^ 

29.  $27,281.25. 
SO.  75%. 

31.  V15%. 

32.  40  i^^'««^;^  better. 
S3.  $6,195. 


3^.  $252.26. 

35.  $9,610.81. 

36.  $2,567.77. 

37.  Seven  8^  bonds. 
$207.21  cy. 

38.  7^,U%' 

39.  Uf^^j%. 
iO.  $9,139.27. 

41.  $6,001. 

42.  $20,354.23. 

Art.  682. 

1.  7|f  months. 

2.  5^  months. 

3.  61  days. 

4.  July  22. 

5.  Sept  10. 

6.  May  19. 

Art.  084. 

1.  Nov.  19. 

2.  Oct.  7, 1870. 

3.  $364.04. 

4.  $1,466.40. 

5.  Aug.  30. 
$925.65. 

^.  Purchase  Jan.  4, 

18G8. 
<^.  Aug.  14,  18G8. 
9.  $1,542,907. 

Art.  080. 

2.  Apr.  20,  1872. 

3.  8  months. 

4.  $100. 

An.  093. 

1.  Feb.  25. 

2.  Jan.  13. 

5.  Nov.  6. 

4,  July  17. 

5,  828    days    pre- 

vious to  Feb. 
15,  1871. 

6.  May  18. 

7.  1  yr.  from  Dec. 

17, 1868. 
$113.08. 

Art.  097. 

1.  $98.13. 


2.  $307,492. 
S.  $316,563. 

4.  $2,106.98. 

5.  $1,228.26. 

Art^  708. 

1.  A,  $3,200. 

B,  $1,800.      / 

C,  $1,400.     / 

2.  A,  $3,000. 

B,  $1,800. 

3.  Loss,  $724.12. 
A  Dr.  to  B, 
$3,883.71. 

4.  Gain  $1,896.55. 

C,  $1,087.75. 

D,  $808.80. 

Art.  711. 

1.  A,  $342. 
B,  $504. 

2.  A,  $75. 

B,  $65. 

C,  $105. 

3.  A,  $5,750. 
B,  $3,750. 

Art.  714. 

Ex.  Interest  in  busi- 
ness. 
Mr.  J.  $31,656.67. 
Mr.  S.  $27,272.51. 
Mr.  W.  $17,310.28. 
Mr.  W.  pavs 
to  Mr.  J.  $404.86 

interest 
to  Mr.  8.  $555.98 

interest 

Art.  715. 
2.  Mr.  G.  pavs 
to  Mr.  B.  $17.81. 
to  Mr.  L.  $17.81. 

Art.  710. 

2.  A  paid  B 
$324.70. 

Art.  7t7. 

2.  Present  interest 

D,  $6,032.67. 
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E,  »M»502. 

H,  »o31. 

S.  104  weeks. 

F,  #3,087.31. 

1.  »708. 

9.  C  owes  A  #36, 

E  navs  iut«rest 
to  D,"*19.(17. 

J,  »88j. 

10.  A,  #1,401.15, 

K,  «1,062. 

B,  #1,116.64. 

to  F,  ?7.31. 

C,  #982.31. 

Art.  TIS. 

Art.  r^^. 

12.  A,  #1.004.65, 

S.  «2,«20. 

/.  B,  »20,385.3.3. 

B,  #789J6. 

C!.,  112,847,01. 

0,  #1,706.99. 

Art.  71ft. 

F.,  I15S.72. 

IS.  A  Cr.  #44440,              ' 

S.  0,  « 19,006. 

Br.,  S182.47. 

B  Dr.  #155.60. 

D,  »iy,<i4f}. 

5.  Gain,  #1.935,58. 

0  Dr.  #165.60. 

E,«19,.II8. 

P„  «7,409.ti. 

D  Cr.  #148.40. 

a  F,  »7,480. 

C,  15,002.82, 

E  Dr.  #281.60. 

0,  «r,930. 

R.  ».3,400,30. 

li.  A,  #1,206,15. 

H,  «10.392. 

5,  Each  giiina, 

B,  #i;8.4& 

I,  «5,286. 

»83a.43. 

IS.  a.,  #2.921.14. 

4-  Gain,  (9,200. 

1st  Cap.  of  each, 

W,«1,678,8S, 

J,  »14,531.e7. 

»4,880,10, 

le.  Gain,  #502. 

K,  tll.A03.33. 

H.,  at  close. 

R  Dr.  to  a 

L,  S8,701.00. 

♦5,718,63, 

#166.88. 

M,  *6,801.67. 

E.,  at  close. 

R  Dr.  to  C. 

N,  *2,900.33. 

#4,794.53. 

#541,18. 

S.  Low,  »1,620. 

S.,  at  close. 

IT.  Profit,  #2,939.48. 

0,  »l,32S. 

89,856.53, 

R  *  Co.  Dr. 

P,  #4,342. 

4.  Adverse. 

#4,651.48. 

Q,  «4,51>5. 

S.  Dr.  to  firm, 

To  A.,  #3,008.14 

E,  »4J71. 

#154.13. 

To  B.,  #1.23,1.34. 

Art.  71*1. 

F.  Dr.  to  firm, 

To  hands,  #410. 

1.  Cap.  S10.984. 

C.  «1..17.3. 

D.  »4.n9. 

E.  15,492. 

a.  Firm,  »8,000. 
Eapli  parmer, 
»2,0IJ0. 

#1.143.97. 

Firm  Dr.  to  C, 

#111.83. 

IS.  Cap..  #19.336.60. 
B..  »7.66l;.n2. 
D,  $5,903  71. 

Firm  Dr.  to  W., 

Y.,  #5,865,27. 

#1,486.27. 
5.  Gain,  #43,158. 
C,  #2,459.23. 

19.  1st  Cap..  #25,342. 

Closing  0,11.., 

#27.274 

R.  #10,648.85. 

Gain,  #-1.593. 

Art.  72i. 

G.  owes  tile  firm 

A'a  inlea\^t, 

e.  Firm,  «3.605. 

#996.08. 

811,437,20. 

Eiioli  IMirtuer, 

R  receives 

B's  interest. 

»901.2.i. 

#11,548.85. 

#15,836.80. 

Firm,  t4,I33. 

8.  Gain,  #3,242.64. 

20.  Ist,  yr,  Finn, 
«8.«35.77. 

c, 

Gain  of  each, 

D. 

#1,621.32. 

Istyr.K, 
#5,111.39. 

E, 

A.  owes  B., 

F. 

#2,379.12. 

Myr.  R, 

S.  First  inBoivcncy, 

7.  Gain.»l,8C0.85. 

#4,024.38. 

Firm,  «B,510. 

C,  #1,189.4,-1. 

3d  yr.  Firm, 

0.  »354. 

D,  #1,040.54, 

#7,039,37. 
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3d  yr.  K, 

$2,894.04 
3(1.  yr.  Rice, 

$3,550.04. 
3(1  yr.  Ry., 

$595.29. 
4th  yr.  Finn, 

$11,118.55. 
4th  yr.  K, 

$3,749.33. 
4th  yr.  Rice, 

$4,933.72. 
4th  yr.  Ry., 

$2,435.50. 

21.  Ist.  No. 

2d.  C  loses  \  the 

interest 
3d.  A's  interest, 

$29,422.71. 
B's  interest, 

$29,422.71. 
0.  Dr.  to  Firm, 

$3,892.42. 
4th.  Yes. 

22.  Gain,  $205.85. 
B.  Dr.  to  A. 

$484.93. 

23.  Gain,  $12,956.19. 
A's"  $0,251.87. 
B's "  $6,704.32. 
A'S  interest, 

$3,692.01. 
B's  interest, 

$4,309.86. 
100y«oJ?  profit  on 

sales. 
nOfQ%  profit  on 

investment 
2J^  Gain,  $2,248.12. 
A's  interest, 

$43,441.70. 
B's  interest, 

$36,201.42. 
C's  interest, 

$28,961.14. 
25.  Gain,  $81,947.50. 
A's  interest, 

$24,221.39. 


B's  interest, 

$26,401.90. 
C's  interest, 

$30,243.72. 
D's  interest, 

$31,724.86. 
E's  interest, 

$40,891.13. 
26.  At  close  of  old 

books, 
A's  interest., 

$25,800.00. 
B's  interest, 

$10,533.33. 
C's  interest, 

$13,666.67. 
On  new  books, 
Cr.  Cap.  Stock, 

$50,000. 
Dr.  Property, 

$15,000. 
Dr.  Patent  %, 

$35,000. 
On  Stock  Ledger, 

Cr.  each  Stock- 
holder, $10,000. 
21.  Loss,  $2,000.00. 
A's  interest, 

$10,687.31. 
B's  interest, 

$5,212.69. 
28.  Due  A,  $2,180.31. 
Due  B,  $1,145.69. 
20.  A's  net  loss, 

$66.07. 
B's  net  loss, 

$108  20. 

Art.  727. 

1.  $2,253.87. 

2.  $4,655.19. 

3.  $3,566.33. 
Jf.  $75,024. 
6.  $72.12. 

Art.  729. 

2.  $6,746,777. 

3.  $18,914.23. 


4.  $1,173.28. 
6.  $2,040.78. 

Art.  730. 

2.  $60,000. 

5.  $60,900. 
i.  $26,066|. 

6.  $26,666|. 

6.  $26,272.58. 

7.  $27,060.84. 

Art.  731. 

2.  $13,77L28f. 

Art.  732. 

2.  Younger, 

$4,962,385. 

3.  $6,937.17. 

Art.  733. 

2.  $1,200. 

3.  $500. 

4.  $100. 

5.  $407.22. 

6.  $1,359.83. 

Art.  736. 

4.  $2,220.79. 

Art.  737. 

2.  $1,055.06. 

5.  $0,400.48. 

Art.  738. 

2.  $1,114.05. 

Art.  743. 

3.  $.00310. 

Art.  740. 

6.  $44.05. 
e.  $73.01. 

7.  $381.04. 

8.  $290.32. 

9.  $91.72. 

Art.  750. 

1.  600  sq.  yd. 

2.  58.7878  sq.  ft 
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A  Four  times. 

4.  Base  150  yd. 
Alt.  73  yi 

5.  75  rd. 

6.  32  rd. 

7.  9ift. 

Art.  754. 
1.  11*  sq.  ft. 
S.  14  sq.  feet 
5.  1|  sq.  ft. 
^.  850  eq.  ft. 

5.  769.420  sq.  ft 

6.  688 191  sq.  rd. 

7.  60  yd. 

a.  1  A.  3.9  sq.  rd. 
9.  3.61  rd. 
Art.  7S7. 

1.  68,003  mi. 

2.  3.82  in. 

5.  17.825+  in.  sq. 
A-  139,626  eq.  yd. 

6.  27.76  yd. 

Art.  760. 

1.  64  sq.  in. 

2.  14.13745  sq.  in. 
5.  106.3627  eq.  in. 


i  33.8088  sq.  fl^ 

6.  17.352  eq,  ft. 

6.  427.2576  Bq.  ft 

7.  7.794225  inches. 

5.  23liri.sq. 

».  .7089Bl(j  inches. 

W.  3,562.5744  sq.  ft. 


Art.  7G2. 

1.  69.1152  sq.  ft. 

2.  360,000  cu.  ft. 

1.  3,769.92  sq.  ft. 
14,610.43  cu.  ft 

S.  Nearly  9^  cu.  fL 
5.  475  sq.  ft. 

Art.  766. 

,r.  196,663,355.7604 
sq.  mi. 

2.  523.6  cu.  in. 
S.  14,832  sq.  fL 
4.  5ft. 

Art.  771. 

1.  i. 

2.  7.& 


Art.  772. 

1.  63.193  cu.  In. 

2.  80,63lT^Bglb. 
S.  473.072  oz  gold. 

Art.  773. 

1.  144  ft. 
«.  57,600  ft 
1,904  ft 
S.  18+  sec. 

Art.  77*. 
Ex.  192,000  m.  per 


Art.  781. 

1.  82Slb. 
Hi  »>. 

2.  4  ft. 
5.  7. 

.j.  6881b. 

5.  3201b. 

6.  490  lb. 

7.  J. 

£*.  2,000  lb. 
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